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PeLeH3eHT(bl):

XXykoB Hwukonain HukonaeBmy, KaHAuMAaT (U3NKO-MaTeMaTUYeCKUX Hayk,
JOUEHT (KBann(MKauMOHHAA KaTeropusi "OpAWHapHbIA  AoueHT") haKynbTeTa
NPOrpaMMHOI NHXEHEPUN N KOMMNbIOTEPHON TEXHUKK, YHUBepcuteta NTMO.

[aHHoe yyebHO-MeTO4MYeCcKOe nocobue pa3BmnBaeT Naen NepBot KHATM aBTopa
«BBefeHne B Beb-pa3paboTKy Ha A3blke JavaScript» M oHnainH-kypca «CepBepHble
BE6-TEXHOMOIMM N CUCTEMbI YNPaBNEHUA KOHTEHTOM» Ha nnatgopme openedu.ru. B
nocobum paccMaTpuBalOTCA (YHAAMEHTa/ibHble OCHOBbl W MPUKMaAHble acneKTbl
ncnonb3oBaHnsA A3blka JavaScript (un TypeScript) ana paspaboTkn Beb-pecypcos.
PaccmaTpmBalOTCA OCHOBHble acnekTbl pa3paboTkM 63ksHAa: WwabnoHusauns,
mMapwpyTmusaums, ckap@onguMHr, oTnagka, pasBépTbiBaHWE, KOHTelHepu3auus.
ObyuvalowmmMca nNpefnoXeHbl 3aflaHuUd  pa3BMBalOWEro W npobneMHOro Tuna,
HaueneHHble Ha (PopMupoBaHMe NPOQECcCUOHaNbHbIX KOMMeTeHUMin B obnactn Beb6-
pa3paboTkn. Bce npumepbl U 3afaHUsA LOCTYMHbI B UHTEPAKTUBHOW 4acTu nocobwms
(cainT kodaktor.ru), kKoTopas SIBNSieTCA 3aperncTpmMpoBaHHbIM B PocnaTeHTe CpeCcTBOM
3NeKTPOHHOI0 006YYeHUSA N COAEPXKUT He TONIbKO 06pasubl KOAa, HO U CKPUHKACTbI Mo
pAfy paccmaTpuBaembliX B TEKCTOBOW 4acTu BorpocoB. CTpykTypa nocobus
MO3BO/ISET OpraHn3oBaTb M3y4yeHne matepuana B 3a04HOM M AUCTaHLMOHHOW (hopMme.
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FnaBa 1. PekoMeHAaLUN N0 U3YYEHNIO MaTepuanoB NOCOOUS N OCHOBHbIE TEPMUHBI
MeToanyeckne pekoMmeHgauuu npenogasarensm u cTygeHTam

3T0 nocobue 6bINO NOATOTOB/EHO MO CnefjaM paHee CO34aHHOr0 OH/alH-
Kypca «CepBepHble Be6-TEXHONOrMM W CUCTEMbl YNpaB/fieHWA KOHTEHTOM». 3a
nepuos BpemMeHW, NPOLIeAWNiA nocne 3anycka Kypca, cUTyauus B 3KOCUCTEME
Node.js npeTepnena U3MeHEHWS, 1 aBTOP PeLl NocTapaTbCsA 0TPa3nUTb HEKOTOPbIE
M3 HUX B TeKCToBOW (opme. Kypc Haxogutcs Ha nnowagke «OTKpbITOe
obpasoBaHue» no agpecy https://openedu.m/course/I TMOUniversitv/NODEJS wu
COlepP>XNT B OCHOBHOM BMWAEOYPOKM B (hopmate CKpuHKacToB. Kypc u fgaHHoe
nocobue ob6pasyoT eNHbIA KOMMNNEKC, B CUY NOTNKN BbICTpaMBaHUA matepuana
OPVMEHTMPOBAHHbIN rNaBHbIM 06pa30M Ha MocnefoBaTe/lbHYK CamMOCTOATE/IbHYHO
paboTy CTyAeHTOB, WM OT npenojasaTtens He TpebyeTcs creunanbHbIX Mep Mo
opraHu3auumn y4yebHom AeaTeNbHOCTU, HYXHO NWWb 06ecnevynTb CONPOBOXAEHME
peLleHNs yNpaXXHEHWUA N BbIMOTHEHUSA KOHTPO/IbHbIX MEPONPUATUIA.

MpepekBM3NTaMn ABNAKOTCA 3HaHNE OCHOB JavaScript n ceTeBbIX TEXHOOTNA,
06LWwmMii ypoBeHb KOMMNeTeHUNn B o6nacTu Linux. B kHure [. ®naHaraHa [1] gaHo
Hanbosiee NosHOe onucaHue JavaScript B hopmate nogpo6HOro cnpaBoOYHMKA, a
npeabiayulerd paboToin aBTopa faHHOro rnocobus AeBndeTca [2] € NOMbITKOM
ChOKyCcMpoBaTb BHMMaHMe Ha MHTEPECHbIX acnekTax JavaScript ¢ TOYKU 3peHus
nccnegoBaHns Aasblka (B [2] 06CcyxaaeTcs aCMHXPOHHOCTbL JavaScript n npomMuchl).

MepBble NATL rNaB NMOCOOMA COOTBETCTBYHOT MEPBbIM MATW HedeNaM Kypca.
PekomeHfyeTCca cHavana napannenbHo u3ydaTb Martepuanbl MepBbiX TPEéX
rnas/Hefenb. 3aTeM Le/1Ieco06pa3HO MOCMOTPeTb MaTepuansl 4-il Hepjennm u
npoumnTatb 4-10 rnaey, fasiee NOCMOTPeTb MaTepuansl 5-i Hefenn 1 NPoYnTaTh 5-10
rnasy. [lanee pabota c Kypcom v NMocobMem MOXKeT OCYLLeCTBAATLCA NapasiiensbHo.

B nocobun npeactasniieHbl 20 ynpaxHeHUW A0S CaMOCTOATE/NIbHOMN paboThl.
BeposiTHO, onTumanbHO OyAeT OpraHM3oBaTb BCTPeYM [AN8 KPOCC-NPOBEPKU
pe3ynbTatoB (peer-to-peer), Ha KOTOPbIX 06yYatoLmMecs MOryT 06MeHSATbLCS CBOMMMU
[OCTMOKEHUAMU. VX TakKe MOXHO paccMaTpuBaTb Kak maTepuasbl 1abopaTopHbIX
paboT B Cny4vae OYHOM opraHu3aunm obyyeHus.

ABTOp npefnaraeT cuMTartb 3af4aHWs C aBTOMATM3MPOBAHHOW MPOBEPKOM
(Npmepbl NpuBefeHbl Mepes CNUCKOM NUTepaTypbl) OCHOBOW ANA opraHu3auunm
aTTectaymn. Kypc 6yger cumtaTbCAa MNPONAEHHLIM MPWU  YCNOBUM YCMELWHOro
BbINONIHEHNS 3TUX 3afaHWA U UTOroBoro Tecta (NpPUMepPbl BOMPOCOB KOTOPOTO
TakXXe NpuBeAeHbl B 3aK/TOYNTENbHOM YacTy nocoobums).

Takxxe npenogasaTensaM U CTyAeHTaM PeKOMeHAyeTCs B Hauvasle U3ydeHus
maTepuasioB COBMECTHO COCTaBUTb CMWCOK TeM JAOKNagoB Mo  Temam,
paclWnpAOWMM U JONONHALWMM Kypc (Hanpumep: «CUHXPOHM3aLMA COCTOSHUA
BEO-NPUNOXEHNA HA KWeHTe WU cepBepe» WAM «CepBepHbIA PEHAEPUHT B
COBPEMEHHbIX (hpeMBOpPKax») U AeNUTbCA APYr C APYroM WHAUBUAYa/bHbIM
OMNbITOM OCBOEHUSI TAKUX TEXHOMNOIMA N UHCTPYMEHTOB.

MepBble Wary cBsi3aHbl C TEPMUHOMIOTNER N HACTPOIKOI cpefbl AN paboThbl.


https://openedu.m/course/ITMOUniversitv/NODEJS

MoarotoBka cpefbl Ans paboTkl ¢ JavaScript

M0 COCTOAHUNIO fien Ha Nepuno HanncaHmua aToro Nnocobus a3blk JavaScript, Kak
N B TeYEHMEe MHOIMUX NpeablAyLWwmnx net, ABNseTCS OCHOBHbIM f3blKOM pa3paboTKu
KIMEHTCKNX BeB-NPUNoxXeHnin. C Apyron CTOPOHbI, eCTb OCHOBaHUA 0XUAaTb pocTa
nonynapHoctn WebAssembly n paclwumpeHns COOTBETCTBYIOLLEN 3KOCUCTEMBI,
KOTOpas MO3BOJIAT MCMO/b30BaTh B paMkKax 6pay3epoB MpUHUUNMANLHO fpyrue
A3bIKK, Takne Kak C. A ¢ TpeTbeil CTOpOHbI B paMkax Web3 npunoxxeHma MoryT
BbINONHATLCA B Etliereum-6710K4YeitHe M OblTb HanMCaHHbIMW Ha A3blKe TUNa
Solidity. Ho noka Mbl MCXOAUM M3 TOrO, YTO MPU HANNUYUKN XKeaHUA MOHUMATb U
KOHTPO/IMPOBaTb NPaKTUYECKN BeCb MpoLuecc pas3paboTKM BeO-NPUMNOXKeEHUA C ero
K/IMEHTCKOM W CepBepHON YacTbio JavaScript aBnseTcsd eCTeCTBEHHbIM Bbl6GOpPOM.
Pa3paboTunk MOXeT nucaTb Kog Ha TypeScript, EIm, ReasonML wu T1.4., HO
pe3ynbTaToM TaK WAM uHaye OyayT JavaScript-cueHapuun. [103TOMY [0BO/LHO
NOTUYHO, YTO JavaScript CTaHOBWUTCA YHMBEpPCasibHbIM S3bIKOM  peLleHus
NnpakTU4ecKn Bcex 3agad Beb-pa3paboTku, BKIOYAA aBTOMaTU3auunto n paspaboTky
63KaHaa (MK, BO BCAKOM cny4ae, ¢osi 63KaHAa-ANA9-OPOHTIHAA).

A3blK JavaScript passuBaeTcA [LOCTAaTOYHO AMHAMWYHO, B KOHBepreHuumun c
APYTMMKM fA3blkamu, BOMpas B cebsa HEKOTOpble WX XapaKTepUCTUKWU. EXXerofHo
HOBOBBeAEHUA (UKCUPYIOTCA B O4YepefHOW Bepcun cTaHgapta (Hanpumep,
ECMAScript-2023). YacTo oHM 3apaHee «0OKaTbIBAlOTCA» Ha CBEXMX BEPCUAX
nnatpopm, NO3TOMY BaXXHO CNeauThb 3a 3TUMU OBHOB/IEHUAMMU.

Llenbto atoro nocobusa He ABnAdeTcA [OKaszaTeNbCTBO WMAM 060CHOBaHMe
NpenMMyLLecTB WUCMonb3oBaHUA JavaScript ansa pa3paboTkM Ha BHebpay3epHOMN
nnatgopme. Ho HeKOTOpble OYEBUAHbIE Beln BCE Xe OTMeTMM. Ecnn mMHoro net
Hasaj fonyCcTUMO 6bifIo co3gasaTb NMporpaMmbl Ha JavaScript npsmo B Gpaysepe,
HanpAMYH 3anucbiBasg MHCTPYKLMU B 3NIeMEHT Script, TO coBpeMeHHas pa3paboTka
Ans 6paysepa BefléTCs B CreymanbHOM OKPY>XeHUU, KOTOpoe BK/OYaeT He TO/IbKO
pefaktop koga wnm IDE, HO ¥ nnHTepbl, cpefcTBa Ans paboTbl C KacKafHbIMK
CTUNSAMU, a TakKe 6MbnnoTeky Tuna React ¢ cOnyTCTBYHOLWMMU UHCTPYMEHTAMN.
Bce 3T coctaBnstowme JavaScript-akocucTeMbl NOAKNOYAKOTCA K MPOEKTY B BUAE
MPAMbIX WUNW [eBeNONepCKMX 3aBUCUMOCTEN Yepe3 MeHe[Kep 3aBUCUMOCTENR, B
KayecTBe KOTOpPOro B 6GOMbLUMHCTBE CAy4vaeB MCMOMb3YeTCA npm, ABAAOLLMIACA
4yacTbto akocuctembl Node.js.

Korpa mbl roBopuM 0 pa3paboTke Ha JavaScript He ana 6paysepa, TO CKopee
BCEro umMeem B BUAY paspaboTKy Ha nnatdopme Node.js, KOTopas HaueneHa:

* Ha co3faHue cueHapues, paboTarowWnx He B bpay3epe UInU He TO/bKO B
6pay3sepe (Hanpumep, 419 BbIYNCNEHUIA UK LNA aBTOMaTU3aumm paboTbl
B OKPY>XEeHUW);

* Ha co3fjaHune CepBepHbIX BEG-NPUNOXKEHNA.



CHayana kpaTko 00Cy UM MEPBBIi aCIEKT.

Node.js u Deno — 5To mporpaMMHoe oOecrnieueHe, OTHOCSIIIEECS K KJIacCy Cpel
UCHONIHEHUS (KpaTko — runtime). Runtime He MpocTO MPUCYTCTBYET B MaMATH BO
BpEMs BHITNIOJIHEHUS POIPAMMBI, a MPEIOCTABIAET BUPTYAJIbHYIO MALIUHY, KOTOpas
U ocymecTBiAer BoinonHeHue. B ocHoBe Node.js u Deno HaxoauTcs ABHKOK —
BUpTyanbHass MamwHa V8, paspabarpiBaemas B Google. Ha Tom e nBuxkke
paboraetr u Opay3zep Chrome. [Ipu 3Trom Deno comeput emé u TPaHCOHJIATOP
TypeScript. B 2022 r. Ha npoduIBHBIX pecypcax OOCYXKIATH TaKKE HOBBIH
WHCTPYMEHT MOJ Ha3BaHueM bun.sh — k 3Tomy Mbl BepHéEMCA B [ mase 9. CnoxHo
CKa3aTb, YTO OYAET C ’TUM HHCTPYMEHTOM JAJIbIlie — HO OH HHTEPECEH Kak ()eHOMEH
Pa3BUTHS, O3TOMY H (PUKCHUPYETCA B 3TOM IMOCOOHH.

Node ucmnosib3yercs B ABYX OCHOBHBIX «PEKHMAX)»:
e BBHIMIOJIHEHHE B CTHIIC HHTEP(Eiica KOMAHIHON CTPOKH,
e BBINOJIHCHHUE «JIOITOUTPAIOINUX) CIIEHAPHEB, TAKUX Kak BeO-cepBepa.

[lepBbIit BapuaHT OOBIYCH, HAPUMED, MPH CO3/aHnK React-mpruitoxkeHus 1mo
mabnony. CoBpeMeHHass  KIHMEHTCKas  BeO-pa3paboTka, Kak  NPaBUIIoO,
MOIPa3yMEBAET HAIMUUE MHOTHX (DaHIIOB C MCXOJHBIM KOJOM (Takux Kak (haiiyisl
KOMIOHEHTOB). UT00bI moarotoButh production-Bepcuro, 3T (aiiibl HYXHO
coOpaTh B €IWHBIN OaHUI, a Tepe/] STUM TIPOTHATH YEPE3 TECTHI. ITH 3a7a9d MOKHO
ObUI0 OBl pemaTh Pa3HBIMU CIOCO0aMHK, HO MPOMBILIUICHHBIM CTAHAAPTOM CTaJio
UCIIOJIb30BaHWE npm-makeToB Ha 1wiardopme Node, kotopsie paboTaror
IIPAKTUYECKH COBEPLIEHHO OAWHAkoBO Ha pasHeix OC. Hampumep, mia
TECTUPOBAHUS MOXET ObITh MCIOJIB30BAH MHCTPYMEHT Jest, mia cOopkwm
(banmmmara) — Webpack. Kpome TOro, BBI30B COOTBETCTBYIOIIUX KOMAaH]I
aBTOMATU3UPYETCS ¢ MOMOILBIO HHCTPYMEHTOB THIIA Create-react-app. BoaMoxHO u
KOI PpEOaKkTHpPOBaTh HMHCTPYMEHTOM, KOTOPBIM yCTaHaBIWBaeTcs Kak node-
3aBHCUMOCTb, HO 3TO HE OUYEHb yI00HO, XOTS MOMYJISIPHBIE PEAAKTOPHI kKoxa Atom
u Visual Studio Code Bcé paBHO HammcaHbl Ha s3bike JavaScript/TypeScript ¢
ucrnoyib3oBanueM (ppetimBopka Electron.

PaccmoTpum npumep paboThl B paMKkax IepBOro Bapuanta. J[OIMyCTHM, MBI
XOTHM TOJYYWATh WHCTPYMEHT, KOTOPBIA M3BJCKACT C caita HHGOPMAIHIO O
BpeMeHH no [ puHBuuy. Ha HauampHOM YpOBHE CI0KHOCTH MBI MOXKEM CIEATh
ClIeIyIOIIEe:

e ycranoBuTh iatdopmy Node js;

e yOemuThCH, UTO TAKXKE YCTAHOBIICH MEHEKEP npm (U eCjii HE YCTaHOBJICH,
TO YCTAQHOBUTH; MOAONAET M albTEPHATHBA B BUJIE yarn JuO0 pnpm);

e co3aaTh ClieHapuii Ha JavaScript.

Yro6s1 pabotats ¢ Node, kpoMe yCTaHOBKH BBl MOYKETE MCITOJIb30BATh PEILTUT
(repl.it), node.new, BUPTyaIbHBIN cEpPBEP, BUPTYAIbHYIO MarmHy, Docker.



WHCcTpyKLnK no  ycraHoBke  Node.js  npuBejeHsbl no  agpecy
https://kodaktor.ni/g/node

NMpumeyaHune

Mnatdopma Node.js, kak 1 BoO6LLEe BeCb BEDG, M3HAYA/IbBHO «HACTPOEHbI»
Ha pa6oTy nopg ynpasneHuem Linux/UNIX, nostomy pansa pa6oThl
y[o6Hee BCero ncnosnb3osartb M60 cpady atn OC (a TakxkKe, pasymeeTcs,
MacOS), nmbo BupTyasibHble MallWHbl WUIN KOHTEWHepPbl, B TOM 4ucre
nogeuctemy WSL. B TekcTe nocobus nNpuBOAATCA BapuaHTbl KOMaHA,
KOTOpble paboTaloT B NepevnCNeHHbIX TUNax onepauMoHHbIX CUCTEM.

Ona MacOS ¢ ouumnanbHoro canta ckaumsaetcsi pkg-tann. Ans Ubuntu
20.04 n 22.04 paboTaloT cnegytoune KoMaHabl:

apt install nodejs npm -y
npm install -g n
n latest

[Ans ynpaBneHus BepcUAMM UCNONb3yeTcs NakeT n, 1 KoMaHaa n latest kak pa3
MO3BONSET NEPENTN K CBEXalilLel BePCUU, TAKXKe MOXHO YKa3aTb TOUHbI HOMep:

« YctaHoska: Node.js

YCTaHOBKa YCreLLHO 3aBepLueHa.

This package has Installed:
BBeneHve

= Node.jsv18.8.0to /usr/local/bin/node

e JluueHsns !
= npmV8.18.0to/usr/local/bin/npm

* Pa3smelleHune
TV ycTaHOBKM Make sure that /usr/local/bin is inyour $path.
e YcraHoBKa

« CBoaka

nede

ilyagosudarev@MacBook-Pro-1lya 02-09-2022- 00-00 % sudo n 10.0.0
installing : node-v10.0.0
mkdir : /usr/local/n/versions/node/10.0.0
fetch : https://nodejs.Org/dist/v10.0.0/node-vI10.0.0-darvyin-x6A.tar.xz
copying : node/10.0.0
installed : V10.6.0 (with npm 5.6.0)

PucyHok 1. PesynbTat yctaHoBKM Node.js Ha MacOS n nepexof Ha Apyryto
BEPCUIO


https://kodaktor.ni/g/node
https://nodejs.Org/dist/vl0.0.0/node-vl0.0.0-darvyin-x6A.tar.xz

MoXeT oKasaTbcA H€O6XO,CI.VIMI:>IM BHayane BbINONHUTL apt update anA
0OHOB/IEHNA CMNUCKOB nakeTos. llocne YCTaHOBKMU TOW UNN MHOWN BEpCnN BCeraa
MOXHO MUCNOJIb30BaTb ANA BbIMO/IHEHNA KOLa UMEHHO €€, NPUMEPHO TakK:

lusr/local/n/versions/node/10.0.0/bin/node index.js

B uenom yHmBepcanbHbIM U 6€30MacHbIM BapUaHTOM IBNISIETCA UCMOJIb30BaHNe
Docker-koHTeilHepa (Ha 9TOM  3Tane MOXHO  BbIMOMIHUTL  UHCTPYKLMIO
https://kodaktor.ru/docker intro 2022.pdf gns TpeHupoBku paboTbl ¢ Docker).
Ecnn umeetca (ann c¢ JavaScript n Docker, To Bcerga MOXHO WCMNO/b30BaTh
KOHTelHep ¢ Node B KayeCcTBe «OTKPbIBaLIKM» NPUMEPHO cnegyrowmm obpasom (c
TOYHOCTbIKO 40 HOMEpa Bepcun):

docker run —m -v "$PWD":/usr/src/app -w /usr/src/app node: 19 node index.js

(YT06b! 32T B REPL B KOHTeilHepe AOCTAaTOYHO BbINO/HUTb
docker run -it —m node: 19 node
- 3[ecb t 03Ha4yaeT UCMNosb30BaHWe TepMUHana 414 BBOAA, a i A/19 BbIBOAA)

Myctb Node.js ycTaHOBMIEH, U Y Hac ecTb (ann index.js co cneaytoLwmnm
COAEPKNUMbBIM:

fetch('https://www.worldtimeserver.com/current_time_in_GB.aspx')
then(x => x.textQ)
,then(x => console.log(x.match(Ad\d:\d\d:\d\d ../)[0]));

Torpa ans 3anycka CueHapus HY>KHO BbIMOSIHUTbL KOMaHAY:

node .

Touka 03HavaeT haitn no ymonyaHuto (index.js).

Ecnu BCé B nopsafKe 1 cepBep BpeMeHU JOCTYMeH, TO Mbl YBUANM pe3y/bTaT B
(hopmarte

12:34:56 AM

Mbl MOXeM nepeopmMynmpoBaTb Ko ¢ o6palieHneM K IHTEpHeT-pecypcy ¢
nomoulbto await

(async() => {

const result = await (await fetch(‘https://www.worldtimeserver.com/current_time_in_GB.aspx")).text():

console.log(result.match(Ad\d:\d\d:\d\d ../)[0));
H0;


https://kodaktor.ru/docker_intro_2022.pdf
https://www.worldtimeserver.com/current_time_in_GB.aspx'
https://www.worldtimeserver.com/current_time_in_GB.aspx')).text(

NHuTepderic Fetch APl ctan goctyneH B Node OTHOCUTE/NIbHO HEAaBHO, W Ha
aTane HanucaHWs noco6us BCE ewWeé SABNANCA IKCNepUMeHTaNbHbIM. bBonee
noApo6HO 0 HEM Mbl 6yaem roBopuTb B ['nase 3.

Ecnn mbl pabotaem nog Linux unm MacOS 1 ymeem BbIACHATbL Kyfa nocrne
YCTaHOBKM nonan WUcnonHumblA  ¢an  node (which node), TO MOXHO
BOCMO/Ib30BaTbCA CUHTaKcucom shebang (hashbang) n no6aBuTh yKasaHue B haiin,
Mnocsne Yero cfenatb ero UCNOHUMbIM.

NMpumeyaHune.

Netom 2022 r. BkNoYeHMe cuHTakcuca hashbang B rpamMmaTtuky A3bika
CTano 3akoHYeHHbIM npepnoxeHunem (finished proposal, 4-a ctagua) u
Takum 06pa3om KaHAMAaToM Ha 4vacTb cTaHgapta ES2023 (k nety 2023
r.). Cm. https://eithub.com/tc39/proposal-hashbang

#!/usr/bin/env node

fetch('https://www.worldtimeserver.com/current time in GB.aspx)
then(x => x.text())
then(x => console.log(x.match(Ad\d:\d\d:\d\d ,./))[0]));

lMocne HasHayeHMs npasa ucnonHeHua (chmod +x index.js) ero MOXHO
3anyckatb Kak KoMaHgy, Hanpumep ./index.js (a ecnn go6aBuTb NyTb K HEMY B
PATH TO 1 NpoCTO NO MMeHN).

B cnyyae ncnonb3oBaHMa await o6opaymBaHue Kofa B async-QyHKLMIO. ..
(async 0 => {

1O;

.. .Heob6xoaumo B thalinax js BHe NpoeKTa NMOCKONbKY Ha TEKYLLeM 3Tane await
MOXXHO WMCMNO/Mb30BaTb BHE (PYHKLUWUWM TONbKO B Moaynsx. UTobbl caenaTb aiin
MOZYNEM, 0CTATOYHO M3MEHUTbL €ro pacllMpeHne Ha .mjs

Torpa cueHapuii cBefléTCcs K ABYM CTPOKaM:
const result = await (await
fetch('https://www.worldtimeserver.com/current_time_in GB.aspx')).text();

console.log(result.match(Ad\d:\d\d:\d\d ,./))[0]);

BTopoil cnocob 3agatb peXxuMm MOAYNsA - WMCNOMb30BaTb MaHMMECT MpoekTa
package.json n no6aBuTb B onuncaHune type="module"
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B 3Tom cueHapuu MCMoNb3yeTcs camblii NPUMUTMBHbLIA CMOCO6 W3B/EYbL
MHADOPMaLMIO - PEerynspHblii NatTepH. HeT rapaHTuu, 4Tto paspaboTuMkmn caiTa
OCTaBAT CTPOKY BPEMEHM TaKoil xe. YyTb nyulle 6yAeT U3BNEKaTb JaHHbIE U3 Tera,
KOTOpPbIV NMeeT BUA

<span /c/="theTime" c7a.ss="fontTS" 12:34:56</span>

Ho ans aToro y>e Hy>XHO 6yaeTt ncnonb3osaTb napcep HTML, a ans atoro, B
CBOIO O4yepefb, HY>KHO c034aTb NPOEKT N 3arpy3nTb 3aBUCMMOCTb.

BbIMofHUM B nmanke KoMaHAy npm init -y uauv yarn init -y

B pe3synbTate Mbl nonyymm 6a30Bblii MaHU(eCT npoekTa package.json -
rnaBHbIM 06pPa3oM OH HYXEH ANS XpaHeHWs MHpopmauMn O 3aBUCUMOCTAX, HO
TakXke W ANna onpeaeneHns XapakTePUCTUK MPOeKTa U XPaHeHUs CLeHapues
aBTomMaTm3aunn. BeposiTHO, Nydile npuyunTb cebs npu pabote CO cueHapueMm
co3flaBaTb OTAENbHYI Nanky u B HEW UHULNANN3NPOBATb MPOEKT.

[anee cnefyet BbINOMIHUTL KOMaHAY YCTaHOBKMN 3aBUCUMOCTU:
npm ijsdom

MNpumeyaHue

B TekcTe nocobus B OCHOBHOM UCMONb3YKTCA KOMaHAbl Npm, NPUYéM no
BO3MOXHOCTN O4HOOGYKBEHHble. KoMaHaa npm i SBSeTCA CUMHOHUMOM
npm install. Ecnun Bbl nCcnonb3yeTe yarn, ToO CMUHOHUMOM 6ygeT yarn add

dain package.json npnobpeTET NPUMEPHO CeAYIOLWNIA BUA:

"name": "demo",
"version™: "1.0.0",
"type": "module”,
"license": "MIT",
"dependencies": {
"jsdom": "JR0.0.0"

¥
k

dain co cueHapuem npUHUMaeT cneaytoLnia BUA;
bttps://kodaktor.ru/i sdom.misV

#!/usr/local/bin/node

1



import {JSDOM } from 'jsdom’;

const myURL = 'https://www.worldtimeserver.com/current_time_in_GB.aspx’;
const result = await (await fetch (myURL)) text();

const I document}= (new JSDOM(result)).window;
console.log(document.querySelector(‘#theTime').textContent.trim());

MakeT jsdom OTHOCUTCA K YWUCNY TEX, KOTOPbIE MbITAOTCA CAeNaTb CLeHapum
N30MOPMHbLIMU, T.e. paboTaloLWMMN MakKCMManibHO 3KBMBAIEHTHO B Gpay3epe 1 BHe
ero. B gaHHOM cnydyae oH paboTaeT Kak CBOero poga nonuvgunn (nogcTaHOBKa,
BOCMNpou3BOAALLaA (noka) OTCYTCTBYIOLLYIO (hYHKUNOHAaIbHOCTb) BO
BHe6pay3epHOM CLieHapuu, M03BONAS WUCNOMb30BaTb MHTepeiic document,
KoToporo Het B Node.js

Mbl pacCMOTPUM eLlé ABa NpUMepa PeLleHns 3a4auyn U3BNeYeHUs JaHHbIX
13 Beb6-CcTpaHuLbl B Fnase 9

Otmetum, u4to Mowb Node.js BoO3pacTaeT MO Mepe YBeAM4YeHuA
(pyHKuMoHanbHocTM APL. Mbl ynotpebnsem 3gecb TepMuH APl B pasHbIX
KOHTeKCTax:

e Web APl - Be6-nnatgopma, MpenMMyLleCTBEHHO 6pay3epHble
TEXHONOrnu
* Node API - Node-nnatgopma, B OCHOBHOM BHebpay3epHble
TEXHONOrnn

o RESTful API - dyHKUKUK, peannsyemble Be6-CepBEPHbLIM MPUTOXKEHNEM
yepe3 obpawieHne K URL B HEKOTOpPOW (hopMe COrnacHo CXeme.

Mo appecy https://nodeis.org/dist/latest-vl9.x/docs/api/fs.ntml Bbl MoXeTe
03HaKOMUTbLCA C TeKylenh Ha nepuos MNOATOTOBKWM  AaHHOro nocobus
nokymeHTaumnerr Node APl (Ha npumepe API B3ammopgeinctema ¢ ainnoBoi
cuctemoin). Ob6palleHUs K (hailnam 1 nankam urpartT OrPOMHYH pofib B paboTe
BHebOpay3epHbIX MPUIOXKEHUA. B KayecTBe npumepa pPacCMOTpUTE CLEHapU,
BbIBOAAWMIA B KOHCO/Ib COOCTBEHHbIN KOA4 («KBaWH»), 06paTMB BHUMaHWe Ha
CCbINIKY import.meta (BO3MOXHOCTb, BK/HOYEHHAA B cTaHgapT ECMA2020):

https://kodaktor.ru/auine .mis

Mpwn paboTe B 6paysepe A5 6GLICTPOro 3KCNEPUMEHTUPOBAHWNSA UCMONb3YeTCs
KOHCONb, a B Node.js - REPL, Kak 1 Ha MHOrux gpyrux nnatgopmax. BeinonHeHune
KomaHbl node 6e3 ykazaHus UMeHU (haitna NpUBOAUT K nepexofy B pexxum REPL,
T.e. [Auanorosblil pexum. C [Apyroin CTOPOHbI, €CTb TeHAeHUUs co3fhaBaTb
co6CcTBEHHbIe HAabopbl KOMaHfA Ha OCHOBE KOMaHAHOW 060/104KM OnepaunoHHO
cucTembl, 3To0 HasbliBaeTca CLI. Y ()pOHTIHLOBLIX MHCTPYMEHTOB U (DPENMBOPKOB
nmetotca ceon CLI, Hanpumep webpack-cli.
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Ncnonb3ys Node.js 1 KOHKpeTHO nakeT commander MOXHO [A0CTaTOYHO
Nerko n 6bICTPO co34aTb CO6CTBEHHLI CLI, HO paccMOTPEHMe 3TOro Bomnpoca
BbIXOAWT 3a paMKMW [JaHHOro nocobus. MepeiaémM K pacCMOTPEHUIO BAXHOW 1 yXe
4aCTUUYHO MCMO/b30BaHHOW TEPMUHOMOTUN.

MoHATUA PPOHTIHAA W 63KIHAA

TpagnLuMOHHO MPUHATO CUYUTATb, YTO BEO - KIMEHT-CepBepHas TEXHOJOrus,
KaK U WHTEepHeT B LeNOM. WHTepHET MO CyTM MOHATUE CKOpee TexXHUYecKoe,
MPOTOKO/bI, KOTOPble ONpeaennnn WHTEPHET KaK CeTb CeTel, - 3TO npaBuna,
onucbiBalowMe  OGeCLIOBHYHO  MNpPO3payHyl  [OCTaBKY  [aHHbIX  MeXay
KOMMbIOTEPAMK, MpPUHAANeXaWmnmMm K pasHbiM ceTam. Beb e, B CBOKO o4epefpb,
onucbiBaeT Mpasufia BbICOKOYPOBHEBOrO A0CTyMa K pecypcam, pasmew,éHHbIM B
WHTepHeTe. HekoTopoe Bpems Haszaj OblM pacnpocTpaHeHbl MOYTOBbIE K/IUEHTHI
Tvna Outlook Express nnn TlieBat. CerofHs 0rpoMHOe KOIM4eCTBO Nob30BaTeNen
paboTaeT C noyTon 4depe3 BebG-mHTepdenc. M3 OAHON M3 MHOTMUX CNYXO6 wunu
CEepBMCOB, TO eCTb BapMaHTOB MCMNO/Mb30BaHNA UHTEPHeTa, Taknx Kak Gopher, Be6
npeBpaTUCA B rNaBHbIA TMNEPMeANNHbIA NHTEPMENC K pecypcam UHTEPHETA.

Mpun 3TOM UCTOpPUIO Beba pasaensatoT Ha nepuobl. MepBbIid 3Tan - «HaWBHbIN»
Be6, B KOTOPOM OTNpaBKa 3anpoca MNpuMBOAMAa K MOMHOW nepe3arpyske OKHa
bpay3epa 1 KOTOPbIA MMeN MUHUMasIbHbIe CpefCcTBa aBTomaTm3aumu. BTopon atan
CBA3bIBaeTCA C pasBUTUEM aBTOMaTU3aLMKN, NOABNEHNEM «Beb-nnat@opmbl» - API
AN nporpamMHoOro obpauieHmsa, B ToMm umcne AJAX (cueHapuu CcTpaHuUbl
obpawatoTca K cepeBepam acMHXPOHHO, B (POHOBOM peXume, Npu 3TOM 4acTu
CTpaHuLUbl OGHOBNAKOTCA He3aBMCUMO ApPYyr OT fApyra), pasBUTUEM coOLCeTeN,
aBTOPCKOTO KOHTEHTa M CepBUCOB TuMa OHMaWH-pefakKTOpPOB MYNbTUMEANINHOIO
KOHTEHTa, a TakXe C YCUIeHMeM MNO3UUMIA Merakoprnopauuin, wu, Npexie BCEro
Google. TpeTuin atan cBsA3biBaeTcAa ¢ 6/710K4YeitHOM, TokeHamu, Dark/Deep Web,
aHOHMMHOCTbIO, feueHTpanun3aumein (KoHuenuns Web3), a Takxe ceMaHTUYHOCTbHO
M OHTONOrMYHOCTbIO (KoHUenuumss Web 3.0). [Mog Be6-nnaThopmoit 4vacTo
noHumatoTca API, KoTopble peanusyeT 6paysep (https://developer.mozilla.org/en-
US/docs/Web/APO. Pazsutne nnatopmbl WebAssembly Toxe ckopee oTHOCUTCA
K «TpeTbeMy» Beby. PasymeeTcs, NporpaMmHas 4acTb KpailHe BaXKHa, HO He cnegyeT
3abbIBaTb N 0 Bebe-A14-Nnosb30BaTens.

®PpoHTIHA - I3TO CpeAcTBO Beba, OTBevarollee 3a B3aMMOAENCTBUE C
NMonb3oBaTesieM 4Yepe3 runepmefuiiHbIn MHTepeinc. BakaHA >Ke oOTBevaeT 3a
pasmelleHne 1N AMHAMUYECKYH0 TeHepauuto pPecypcoB, a TakKXe perynuposaHue
[JOCTyMa K HAM. PPOHTIHA-TEXHOIOTMM paboTaloT Ha CTOPOHE K/IMEHTa, TO eCTb B
OCHOBHOM 6pay3epa. OCHOBHOI pa3max PPOHTIHA NPUoGPEn 6narogaps pasBuUTUIO
BCMOMOraTte/ibHbIX MHCTPYMEHTOB, 6M6AMOTEK W ()periMBOPKOB, KOTOpble
Pa3MHOXaKTCA C HEeBEPOATHOW CKOPOCTb. MpUMepOM TUMUYHOTO (POHTIHA-
pelleHns, KOTopoe, BO-MEPBbIX, 0Openo COOGCTBEHHYK  3KOCUCTEMY C
WHCTPYMeHTamun, 6M6AnMoTekamm W PbIHKOM TpyAa, a BO-BTOPbIX, YacTUYHO
Mmepewsno B o06nacTb 63K3HAA, SABMAETCA  KOMMOHEHTHO-OPMEHTMPOBaHHaA
o6nbnnoTeka React, KOTOPY TakXe 4acTo HasblBalOT (hpeiMBOPKOM. HayaBLINCL C
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pelleHns npobaemMbl NOBTOPHOrO MCMO/b30BaHUA Kofa pa3MeTKU CO BCTPOEHHbLIM
JavaScript n ctunamun, React 3aHAN HULWY Ha APYroi CTOpoHe 6narofgaps cucteme
POYTUHIa W TEXHONOrMW CEePBEPHOr0 peHaepuHra. EWwé ogHMM CBA3YHOLWUM
(PPOHTIHL W 03K3HL TMOHATUEM ABNAETCA COCTOAHWEe. COBpeMeHHble Beb-
MPUNOXEHNA, OCHOBaHHble Ha MOTOKe AAaHHbLIX, OMNEpPaTMBHO CUXHPOHU3UPYIOT
COCTOSIHME MeXAY K/IMEHTOM 1 CEPBEPOM, UCMO/b3YA A5 3TOro Takne 6UbIN0TEKMN,
Kak Logux. BakaHf-TexHonornm paboTtatoT Ha CTOPOHE CepBepa, HO C TOUKW 3peHUS
Beb6a rnaBHoe, 4TO OHM paboTaloT He B Gpay3epe. Ha 63kaHAe ropa3go 6onbluee
pazHoobOpasMe A3bIKOB; B KaXA0M Opay3epe paboTaeT CBOA KOMUA CLeHapus, a Ha
cepBepe MOXeT paboTatb OAHO MNPUNOXKEHWE, O06CNyXMBalOLWEEe MWUIIUOHBI
KNMEHTOB C UX Opay3epamu. MoulHOCTM Gpay3epa orpaHu4YeHbl, B 6pay3epe noka
HeT pealMCTUYHOrO foctyna K ainoBoit cucteme. CepBepHbIM CLeHapuam
[OCTYMNHbI OrpoMHble 0OBLEMbI [AMCKOBOro MNPOCTPAHCTBA W BbIYUCNTENLHOM
MOLLHOCTM, B TOM uucne Gnarogapsa obnakam v nognuckam. Ha 63kaHae Toxe
ycrneno cgopmMmpoBaTbCsd MHOXECTBO 6MOGIMOTEK M (DPerMMBOPKOB. PynCTIK-
pa3paboTKa 0XBaTblBAeT YPOBHM PPOHTIHAA N 63K3HAA, NPUYEM OHW MepecekaroTca
N nepexomjaTr Aapyr B Apyra. ®poHTIHA-pa3paboTyMK MCMNOSb3YET KOMMOHEHTHI
akocucTeMbl Node.js, Takme Kak npm-nakeTbl UAn COOPLIMKM GaHAN0B, KOTOPbIe
HanucaHbl Ha Hebpay3epHom JavaScript. Mo cyTn, And co3fjaHus KIUMEHTCKOro
CUeHapusi UCNONb3YKTCA 4YaCcTW KoAa, He CnocobHble paboTaTb B 6pay3epe. Ha
JavaScript HanucaHbl MHCTPYMeHTbI A8 TecTUupoBaHuA. Takum obpaszom Node.js
oXxBaTblBaeT Takxe 1 06nactb DevOps. Mbl nonyvyaem MOHOA3bIKOBOW (YNNICTIK
MONHbIA Habop TEXHONOrWi, Haxo4aAWwMXca B 3KocucTeme JavaScript u
ob6cnyXumBarowmx noTpebHOCTU Kak (PPOHTIHAEPOB, Tak M 63K3HAepoB. OCHOBY
Be6ba cocTaBnser npotokon HTTP, a TakXe MNPOTOKOMbI, KOTOpPble
B3aMMOENCTBYIOT C HUM, Hanpumep WebSocket (Be6-COKeThI).

PasHuLy mexay Beb-cTpaHuuamu, Be6-NpuioXKeHUaMu 1 Beb-cepBmcaMmn Mol
paccmoTpum panee B [ nase 4.

PaccMOTpMM B KayecTBe MpuMepa, KaK MOXHO WCMONHATb CLEeHapui,
HanncaHHbIn Ha TypeScript ans paboTbl C KNMEHTCKOW BE6-CTPaHULLEN, C NOMOLLbIO
MHCTPYMEHTA, KOTOPbIN CO3JaeT BPEMEHHbIV [eBe/IONepcKnin Beb-cepsep.

B nycToi nanke Hei Mbl MHULNANN3NPYEM HOBbIA MPOEKT. locne nosiBNeHUs
(harina MmaHugecTa package.json yctaHOBMM B 3TOT NMPOEKT B pa3fen AeBeN0onepcKmnx
3aBucuMocTei naket parcel.

npm i -D parcel
310 CcOOPWMK MNPOEKTOB, (YHKUMOHANLHOCTb KOTOPOro aHasormyHa

(yHKUMOHanbHOCTK cboplymka Webpack, ¢ psifoM WMHTEPECHbIX 0COGEHHOCTEN,
0/1Ha U3 HUX 3aK/loYaeTCs Kak pa3 B noagepxke TypeScript.
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PucyHok 2. Parcel Kak 3aBucMmocTb B npoekTte Node.js

Ham Hy)XHO 6ypaeT co3gaTb 2 (haitna. lMepBblid thailn — 3TO Be6-CTpaHMULa,
BTOPOW - cueHapuit Ha TypeScript. CTpaHuua 6ygeT ABNATbLCSA TOUYKOM BXoda (entry
point) ang c60opkn. Mbl A0/MKHbI 6yAeM YKa3blBaTb €€ Npu Bbi30Be KOMaHAbl parcel
B KayecTBe entry point.

3TO 3neMeHTapHas CTpaHuLa, B KOTOPOW CaMblil BaXHbI 3/1eMeHT — Script, B
KOTOPOM aTpuBYT Src B OTKPbIBaOLLLEM Tere CBA3bIBaeT 3Ty TOUKY BXoja C paniom,
coaepxXawmm cueHapu.

< DOCTYPE bITl>

html

<head>

o title TypeScript</title <metacharset-'utf-8">
head

<body>

<h2: TypeScript /li2>
<p><a href="http//www,w3c.org">W3C<a></p>
*script .S7r=""index.ts""></ script *
< body >
html

Kak MOXXHO BUAeTb U3 nNpumMepa, Yy Hac Ha BeG-CTpaHuULe ecTb 3arosioBok h2.
Mbl HanuweMm cueHapuid, KOTopbl fo6aBnseT ewe 3aronoBok bl . B ¢aiine index.ts
B MepeMeHHY0 CO CTPOKOBbIM TUMOM Mbl 3anuiiem pasMeTky. [lanee mbl co3gagnm
ccbinky ¢ Tunom HTMLElement Ha Teno ctpaHuuybl document.body u, HakoHel,
Bocnosb3yemca metogom insertAdjacentHTML ans toro, 4tobbl BCTaBUTbL Hally
pa3MeTKy rnoc/ie oTKpbiBatoLero Tera <body>.

const s: string = '<bl>lMpueeT, nonb3osarenb!</hl>';
const el: HTMLEIlement = document.body;
el .insertAdjacentHTML (‘afterbegin’, s);
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Mbl MOXeM 3anyCTUTb AEeBeNIONepCKUii cCepBep, BbIMOSIHUB KOMaHA4y
npx parcel index.html

e ® Nuserod Scwyan — bgarakdsme 51 ¥2.10 249 189 0oom o

[.'n NPOBOAHUK TS Index 1s rpocrtoit Bpayaep X m
:
~ OTKPbITHIE PEQAKTOPSI U http/localhost:1234f I (A
reynna1 1 onst s: string hi=Npweer, H
e 3082 </h1s’
e TMLELement = d t '
const el: W emen locument. body; - n
indexhtmi Bt .8 PMBeT, N0JIb30BaTEb!
S index.ts
rPYNNA 2 Yond
TypeScript
> Mpocroil Gpayaep
~ TSPARCELDEMO [SSH: 77.. ETe
arcel-cache
jist
ode.
TEPMUHAN  MPOENEMS! BIXOOHBIE [AHHE KO » OTAADKK " + X
rojects/tsparceldemo# npx parcel index.html =
at http://localhost:1234 # npm
> CTPYKTYPA
> BPEMEMHAS WKANA
o > CUEHAPHM NPM
> SSH: 77.234.202.1A2 ® OAO W1 % 0

PucyHOK 3. 3anyck JeBenonepckoro cepsepa

[Mocne ycnewHoro BbINOMIHEHUS KOMaHAbl parcel coobliaeT, 4yTO CepBUC
3anyuweH. OH 6ygeT gocTtyneH no agpecy localhost: 1234 (ecnu aTOT NOPT OKaXeTcA
3aHAT, TO 6yAeT Bbl6paH CBO6GOAHLIN NOPT).

B nanke node_modules/@parcel/reporter-dev-server MOXHO HaWTU KOf
MCNosb3yemMoro B parcel feBenonepckoro cepeepa.

Takum o6pasom cpega Node.js, mcnonHas kKomaHgbl npm (unn n6oro
ApYyroro MeHegxepa naketoB), obecrneunBaeT pelleHue 3afjay pas3paboTku And
(poHT3HAA. AHanorunyHo, Node.js ynpasnset paboToi /NIMHTEPOB  KOpAa,
npenpoueccopos CSS n T.4.

PaccCMOTPUM HEKOTOPblE MOMEHTbI 06palleHuss € 3aBUCUMOCTAMM YyTb
noapo6Hee.

Ecnu mMbl BO3bMEM MYCTOM NMPOEKT M BbINOMHUM KOMaHAy npm i express, To
A) B (haiine package.json nossutca pasgen dependencies
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MPOBOAHNK package.json

S/ OTKPbI... He coxpaHeHo: 1 ) package.json >G3name

. package.json 1 I
2 "name": "20220729]|_deiira",
A 2022072...ft E7 O Q 3 “version”: "1.0.0",
> node_modules " T
4 description”:
1) package-lock.json 5 j "main": “index.js",
11 package.json Omnaaka ¢
6 | "scripts": {
é h"test": “echo Y'Error: no test specifiedV & exit 1"
9 “keywords": (1,
10 "author":
11 “license": "ISC",
12| “"dependencies": {
13 “express": "/B.18N" \Y
14 [ >
15 S

PucyHoK 4. EXpress B CNUCKe 3aBUCUMOCTEN MPoeKTa

B) cogepxumoe OyAeT CKavyaHO W3 WHTEPHeTa, Mbl MNOAYYUM Manky
node modules, B KOTOpoOi 6yayT HaX0AMUTbCS Manka NPoeKTa express u MHOXeCTBO
nanok ero 3aBucumocTeir. CoaepXXMMOe nanky express npu 3TOM He Oyaet
BK/MKOYaTb COOCTBEHHYO nanky node modules.

Ecnn Mbl XOTUM MMeTb express y cebs Ha IoOKaslbHOM KOMMbOTepe, TO MOXEM
MOMECTUTb COAEPXXMMOE Nankun express OTAeNbHO M BbINOMHUTL B HEW npm i, Torga
3aBUCMMOCTU 6MBINOTEKN eXPress OKaxyTcst BHYTpM B nanke node modules.

JonycTnum, y Hac nocsie 3Toro ectb nanka
/Usersl/ilyagosudarevMHfleKcncK.2021 /express

v EXPRESS
> lib
> node_modules
+ History.md
js index.js
K LICENSE
{} package.json
(D Readme.md

PucyHok 5. Express n nanka node modules

Tenepb B /IOKANbHbIX MPOEKTaxX Mbl MOXEM MCMNO/b30BaTh 3TOT MYyTb YTOOLI
3abupartb express u3 fI0KanbHOM Nanku, a He U3 NHTepHeTa
npm i /Users/ilyagosudarev/AHgekc.Anck.2021/express

Kpome TOro, Mbl MOX€M 3arpy3uTb MakeT W3 MPOW3BONLHOIO WCTOUYHMKA,
yKasblBaloLlero Ha (aiin .tar.gz ¢ apXxuMBoM MPOEKTa UAKU U3 penosmtopus. (IToT

(bainln pacnakoBbIiBaeTCcA B nanky package, B KOTOpPOW pasMellaroTcs dainbl
NnpoekTa.)

UToO6bl CO3AaThb Ha OCHOBE CBOEro KOAa MaKeT, KOTOPbIA 3aTeM MOXHO
nHcTannmposaTb No URL, HY)XHO yKa3aTb B package.json UMsi 1 BepCuio, a 3aTeM
BbIMOMHUTL Npm pack
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NPOBOAHNK

>

OTKPbITbIE PEAAKTOPbI
FPYMMA 1
JS index.js
FPYMNMNA 2
X ( package.json
V 2022072...[\ E7 O #
js index.js
mypack29072022-1.2...

package.json

> CTPYKTYPA
> BPEMEHHAA LWWKANA
> CLUEHAPNWX NPM

js index.js

is index.js >...
export const f = x => x.toUpperCaseO;

1

package.json x

} package.json >© description

1 A

2

3

4

5

6

7

8

9 >
10

TEPMUHAN

“name": "mypack29072022",
"version":
“type": "module",

"description”: "demo package",

"1.2.3",

“main": “index.js",
“author":
“license":

"GossJS",
"HIT"

MPOB/IEMbI BbIXOAHbIE JAHHbIE KOHCO/b OTNALKN

3qosudarev@MacBook-Pro-1lya 20220729_021533 % npm pack

iot
lotic

w, mypack29072022@1.2.3

PucyHOK 6. BbINnonHeHMe KoMaHabl npm pack

YnpaxHeHue 1
BbinoNHMTe B HOBOWM Nanke cnegyrowume Aencrems:

1. npm init -y

2. npm i https://kodaktor.rU/mvpack29072022-1.2.3.tgz

X packagejson
2022072...ft FT O ©

v mypack29072022
JS index.js
() package.json
{ .package-lock.json
U package-lock.json

package.json

PUCYyHOK 7.

“name": "20220729_023742",
"version": "1.0.0",
"description™:
“main": "index.js",
Otnagxa >
“scripts": {

“test": "echo V'Error: no test speciftedV' SA exit 1"
}
“keywords": I,
"author":
“license": "ISC",

"dependencies": {
“mypack29072022": "https://kodaktor.ru/mypack29072022-1.2.3.tgz"

N3meHUBLLWIACSA pa3aen 3aBUCUMOCTEN

3. CospaiTte ¢hann index.mjs

HaneyaTtaiiTe B HEM

import {f } from 'mypack29072022";
console.log(f( hello world");

4. BbINofHUTE cueHapuii node index.mjs
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Bbl o/MKHbI 6yaeTe yBUAETb B KOHCOMN BbIBOA 3arnaBHbiMK 6ykBamu HELLO
WORLD

HanoMHuMm, 4TO TpaguLMOHHBLIM CMOCO60M BK/KOYEHUS CLeHapuem B Beb-
CTpaHuubl 6bl1 M OCTAaBTCA 3NeMeHT script. 3TOT BapuaHT M3HA4YanbHO He
nogpasymeBasn HUKaKon MOAYNbHOCTU U, COOTBETCTBEHHO, U301ALUN PparMeHTOB
Kofa Apyr ot gpyra. Ytobbl npefoTBpaTUTb Nopyvy 06bSABEHHbLIX HA r106aibHOM
YpOBHE MMEH, aBTOpbl KOja U, 0CO6eHHO, 6MGINOTEK, MPOrPaMMUCTbI MPUBBLIKIN
ob6opaumsatb kog B IIFE Tmna IfunctionQ{...}(). Ha nnatopme Node.js 6bina
peanun3oBaHa co6¢cTBeHHasa MoaynbHocTh (CJS) Ha OCHOBe hyHKUMKM require, HO OHa
He Npw>Xunacb Ha 6pay3epHol CTOpoHe. Ha coBpeMeHHOM 3Tane 60/iee UIu MeHee
[OCTUIHYTa N30MOP(HOCTL B 3TOM acrekTe Ha OCHOBE HaTUBHOW ES-moaynbHOCTH
(import, export). B 6pay3epe Mbl UCNOMb3yeM Script ¢ aTpnbyTom type="module” un
[OCTUIaeM MpakTUYeCKU IKBMBANEHTHOW (DYHKLMOHaNbHOCTW. Hanpumep, BOT TOT
Xe  CLeHapui, 3KCNopTUpYylLWKnin  ¢(yHKUM0, B  Buae  Beb-CTpaHuUbl:
https://kodaktor.ru/impoyt esm

MHOrne coBpeMeHHble 6MO6NMOTEKN NPEAOCTaBNSIOT pa3Hble BapuUaHTbl CBOUX
ANCTPUOYTUBOB, TakK YTOGbI X MOXHO 6bII0 MOAKNOUYMTL NPOCTO Kak script

https://kodaktor.ru/ react2021/counter

nnu B suge ESM

https://kodaktor.ru/effector react

B kayecTBe nonynsapHOro npumepa MNOAKAKOYEHUA LWIMPOKO WUCMONb3YEMOM
O6n6IMOTEKN HeNb3s He ynoMaHyTb lodash. Ecnm mbl paboTaem Ha BHebpay3epHOW
nnatdopme, To 6ygeM NoAgkKa4YaTb 6M6IMOTEKY KakK Nnpm-nakeT (4acTo TOXe eCTb
BEpCUKM cneynansHo ana moaynen ES)

npm i lodash-es

Ho ecnv npu 3ToM Mbl MPOCTO NPOBOAUM 3KCnepuMeHTbl Ha Node.js nnm
co3flaéM OTAeNbHbIA cueHapuii (6e3 nmanku MNpoekTa U MaHUMecTa), TO MOXEM

BOCMO/1Ib30BaTbLCA TPaANLMOHHO (hopmoli CLieHapus, TaKol Kak
https://kodaktor.ru/lodash.is

(Ero MOXHO NOAKMOYUYNTD " K BebG-CTpaHuLe <script
src="https://kodaktor.m/lodash.js”></script>, nocne 4yero npocTO WCMNO/b30BaThb
rno6anbHoe M " Tak Xe paboTaeT ESM-umnopT

https://kodaktor.ru/im port_esm lodash).
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Mbl MOXeMm 3arpy3uTb Takoil ain Ha CBOW /NOKajibHblA KOMMNbIOTEP
(monyctum, B nanky /Users/) n fanee ncnonb3oBaTb pasHbIMKU Cocobamu:

B npon3BobHOM (hainie cueHapus HanuLeMm:

require(‘/Users/lodash.js");

B REPL.:

require('/Users/lodash.js");

nnm

Jload /Users/lodash.js

nnm

eval((await import('/Users/lodash.js")).default);

B cBA3K C 3TMM BO3HWKaeT BOMPOC: MOXHO N1 paboTtate ¢ Kogom no URL
Hanpamy?

[la, HO 3TO NPOTMBOPEYUT CO0bpaxeHnam 6eszonacHocTy (Brnpoyem, cM. ['naBy
9). TeM He MeHee B NOpsAAKe IKCNEPMMeHTa MOXHO MO3BONUTL cebe nonpobosarhb:

eval(await (await fetch(Tittps://kodaktor.ru/lodash.js )).text());

B nepuog HanncaHna aToro Noco6ms MOXHO ObINI0 YCNbILWATb Pa3Hble MHEHUS
3KCMepTOB MO MoBoAdy nepexoga oOT require Kk ESM. Mbl 6yaem cTtapartbcs
ncrnonb3oBatb ESM Bclogy rge ato AOCTaTOYHO pauMoHanbHO. Ho, Hanpumep, B
akcnepumeHTax ¢ wucnonb3osaHnem Node REPL 3to (noka 4Tt0o) npocTo
HEBO3MOXHO, MO3TOMY CNUCbIBaTh require CO CHETOB Mbl B 1060M C/lyyae He Byzem.

JKocuctema npm ABNAETCH XXMBOMW, pa3BUBalOLLEnCcH, NO HEW Ha MOMEHT
HanmcaHus 3Toro nocobus He 6bII0 NPeLCTaBNEHO MCYEPMbIBAOLLE NNTepaTypsl
Ha PyCCKOM f3blKe, HO, BO-MepBbIX, 6a30Bble CBEAEHUA M3M0XKEHbI B TAKOW KHUTe
Kak [3], a Bo-BTOpbIX A-p AKcenb Paylimariep nybnukyet B 6/10re https://2alitv.com/
obHoBNsOWMeECA 0TUETLI 06 3BontoLMn JavaScript n TypeScript.

B 3TUX NCTOYHUKAX Mbl MOXEM HalNTWU MHTEPECHbIe CBEAEHNS O Nnpm-naKeTax,
KOTOpble He BCerfa Ierko oTbICKaTh B OPULManbHON JOKYMEHTaL MK,

B KkayecTBe npumepa paccMOTpuMM, B UYEM pasHuLA Mexay pasgenamu
dependencies n devDependencies B (aitne package.json. OHa B NepByl0 oyepefb
CMbICNOBasA: 3aBUCUMOCTI U3 pa3gena devDependencies HY>XHbI TONIbKO B npoLiecce
pa3paboTKM MpoekTa, HO He B runtime (He B npouecce ero paboTbl, 3anycka,
Mcnonb3oBaHUs). bubnmoteka MOAYNbHOTO  TeCTUPOBAHUS —  TUMNMYHaA
3aBMCMMOCTb paspaboTumka. Kak cnegcTtsue, TakuMe 3aBUCMMOCTWU, Hanpumep, He
[AO/KHbI BKtOYaTbCs B 6aHAn. Ho cucTemMa npm He orpaHn4nBaeTcst CMbIC/I0BbIM
pasnuumvem: npm 6yzeT ycTaHaB/IMBaTb [eBeN0NepCKne 3aBUCMMOCTH, TOJIbKO eC/n
3anyctuTtb npm install BHyTpy KaTasora 3Toro KOHKpPeTHOro nakera. To ecCTb,
KOrfa Kakon-To Apyroi paspaboTymk unm nonb3osartesib 6y4eT ycTaHaBNMBaTh HaLl
MakeT Kak CBOK 3aBUCUMOCTb, 3TOT pasfen OyfeT NpourHopnposaH. TeM He MeHee
HY>XHO OTC/NEeXMBaTb CUTYaLMI0: cucTemMbl pa3BépTtbiBaHnda Tuna Heroku nnm Netlify
MOTYT NO-CBOEMY TPaKTOBaTb 3TO pasnmyue.
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MPOTOKONbI, UCNOMb3yeMble B Be6e Npu co3faHMn Be6-NPUNOXKeHNI

MpoToKON nepefayn fAaHHbIX - 3TO CTaHAapT, OMNUCbIBalOLWMA npaBua
B3aMMOLEeNCTBUSA (DYHKLMOHA/IbHbIX 6/10KOB Npu nepefave AaHHbIX, B Cyyae Beb-
TEXHONOTNIN OCHOBHbIM MPOTOKONOM Oygem cumtate HTTP (ttps://www.rfc-
editor.org/rfc/rfc7230T

3TO NPOTOKON NPUKNAAHOTO YPOBHA nepefayn faHHbIX, M3HAYa/lbHO B BUfe
rMNepTekCToBbIX AOKYMeHTOB B ¢opmate HTML, a B HacTosWMA MOMEHT
Mcnonb3yeTcs Ans nepegavm akTUUYeCKM NPon3BobHbIX AaHHbIX. OcHoBo HTTP
ABNAETCA NOAXO0A «KNMEHT-cepBep», TO €CTb NpeanosaraeTca CcywecTBOoBaHUE
noTpebuTenein, KNMEHTOB KOTOPbIE MHMULNPYIOT COEAMHEHME N NOCbLINAKT 3anpoc,
N NOCTaBLWMWKOB - CEPBEPOB, KOTOPble OXWAAKT COeAUHEHUA ANA MNONy4YeHus
3anpoca, Npon3BoAAT HE06X04MMble AeNCTBUSA 1 BO3BpaLLaloT 06paTHO COOOLLEHNS
C pe3ynbTaToMm.

HTTP B HacTosllee BPeMsi MOBCEMECTHO WCMNOMb3YeTca BO BcemupHoi
nayTuHe 414 NOAyYeHUs UHpopMaunm ¢ Beb-cainTos. Ecnm nHopmayms, Kotopas
nepefaértca C nomoulbio npotokona HTTP wudpyerca ¢ MCNOAb30BaHUEM
npotokona TLS, paboTaiouwiero Ha TOM e YpPOBHe, TO Mbl UMeeM f[eflo C
6e3zonacHou Bepcnet HTTP - HTTPS.

HTTP - 3T0 NpOTOKO/1, B KOTOPOM MPU KaXAOM COeANHEHUN KITUEHT U cepBep
3aHOBO «Yy3HAlOT» ApYr Apyra, npegblayLiee COCTOAHME He COXPaHAEeTCs.

Mocne nepegaynm HeobxoaMmoOn  nNopuMM  WHDOPMaUWUK, COeAMHEHME
pa3pbiBaeTCcs, NOC/e Yero KANeHT JO/HKEH NHULNMPOBATL €ro 3aHOBO, U 3TO OYeHb
Mano NOAXOAUT ANs peann3aunm Takux NPUNoXeHU Kak yart. B yaTe, Korga oguH
y4YaCTHUK B3aMOAENCTBUA MOCbINAET PEN/INKY, CepBepP AO/HKEH OMOBECTUTbL 00
3TOM [pYyrux Y4YacTHWUKOB, TO €CTb WUrpaTb akKTUBHYHO ponb. KaHan cBA3n
MCNonb3yeTcsa B 06a KOHUA: OT K/AWEHTa CepBepy WM OT cepBepa K KAueHTy. [nd
pelleHna TakoW 3afiayn dalle BCEro WUCMonb3yeTcsa MNPOTOKO, pPacLUUpPSOLLNIA
BO3MOXHoCTM HTTP, npotokon WebSocket.

Lna vccnegoBaHMs NOCLINKW 3anpocoB U MONYyYeHUss OTBETOB, MPOLLE BCEro
MCNONb30BaTh NHCTPYMEHTLI Gpay3epa U, KOHKpPeTHO BKnagky, "Network™, rge mbl
MOXeM BMAETb NOAPOGHYO MHOPMALMIO O AeATeNIbHOCTM Gpay3epa 1 cepBepa.

OTtnpaBum 3anpoc Ha cepsep kodaktor.ru, pa6oTtatowmini Ha nnatopme
Node.js 1 NOCMOTPUM 3aro0BKU.
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C O Wax«bli  ta>e*Motru nWa0O0
5.0.1 c* ffl Elements Console Network ~ » - X
# 0 Y Q. Preserve log [J Disable cache  Online 0
Filter |- Hide data URLs
Q XHR JS CSS Img Media Font Doc WS Manifest Other

Has blocked cookies

50 ms 100ms 150 ms

Name x Headers Preview Response Initiator  Timing

appver TResponse Headers view source

favicon.lco .
Connection: close

Content-Length: 6 k
Content-Type: text/plain; charset=utf-8
Date: The, 20 Feb 2020 01:36:48 GMI

* Request Headers view source

Acceot: text/html.aDDUcation/xhtmWxrel.aDDUca

PucyHok 8. OTBeT OT cepBepa BO Bknagke CeTb WHCTPYMEHTOB Be6-
paspaboTymnka

CHayvana nokasbiBaetcs Kof oTBeTa 200 - 3anpoc ycnewHo obpaboTaH, ganee
- 3aro/fioBKuW, OTnpa./fieHHble 6pay3epoM, TO eCTb K/IMEHTOM, a 3aTeM 3arosioBKMU,
KOTOpble oTnpasus cepsep. 3aronoBok Connection: close rosopuT 0 TOM, 4TO
coefgmHeHue 3aBeplieHo, Content-Length nokasbiBaeT KOAM4eCTBO MepefaHHbIX
6anT, Content-Type - Tun cogepxumoro mnu MIME-type, B flaHHOM Cny4yae 370
plain text (nnockuin, NpocToi TEKCT) B Koamposke utf-8 (cnoso plain o3HayaeT, 4To
TEKCTOBbIE CMMBO/IbI OTOOPAXaKTCA KaK eCTb, 6e3 MHTepnpeTaumMm HEKOTOPbIX 13
HUX B Ka4yecTBe TEroB WM KOMaHA). TakXe NpuUcyTCTBYET 3arofloBOK C TeKYLLein
[AaTOMN.

To e camoe GyfeT NPoOUCXOANTb, eCi Mbl Neperném K 6e3onacHoin Bepcumn
NPOTOKONa, MOTOMY YTO B IaHHOM C/y4ae CepBep 0AnMHaKoBO paboTaeT nno HTTP,
nno HTTPS. 3aro/ioBKM OTBeTa Te e caMmble.

3anpoc Beb6-cepBepy CTpouTcs B 6a30BOM CBOEW (hopMe Kak (hpasa B CTUe
KOMaH/bl:

Mnaron /nyte HTTP/11

Hanpumep,
GET / HTTP/1.1

nn cooTBETCTBEHHO:
POST /g/ko_resp HTTP/1.1

MyTb OTCUMTbIBAETCA OT [AOMEHHOIO MMEHMW cepBepa. TWMNUYHbIM http-
KNMeHTOM sBnseTca 6paysep. Korga mbl BBOAMM afpec B afpecHyto CTPOKY WAu
LENKaeM Mo runepccbinke, Gpaysep aBToMaTUUYECKU OTMPaBASET 3anpoc MeTOA0M
get.

MeTog - 3T0 CNOBO, KOTOPOE 34eCb 0603HaYaeT TO XKe CaMoe, YTo rnarof.
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YT06b!I O4HO3HAYHO OMNpefe/IUTb MECTOHAX0XAeHMNEe UH(hopMaL MK B Bebe, Kak
npaBuI0, YKasblBaeTCA MOJHbIA afpec, TakXe HasbiBaemblit Uniform Resource
Identifier (URI).

PacnonoxeHue pecypca 529/ ¢
h ://elias: kodaktor.ru.:44 m =full&true=false#fr
ttggi//itg_g_ goss@ odaktor.ru.:4 YS},/ f ode=full&true ase;#, ag
cxXemMa nosib3oBatesb nopt K
1 T |
aBTOpU3aLUA rIyTb 3anpoc dparmeHT
Ti)

PucyHok 9. CTtpykTtypa URL

MHorga 4yacTb NOMHOro agpeca, Kotopas o0603HayeHa 34ecb KakK MyTb,
HasbliBaeTcad URL, TO eCTb B HEE He BK/IHOYAETCA JOMEHHOE UMS.

B nonHom apgpece wnMeeTcs Cxema TMPOTOKO/a, BO3MOXHOCTb YKa3aTb
nonbL3oBaTens M naponsa Ana AocTyna K pecypcy, 4JOMEeHHOe UMSA, XOCT, B AaHHOM
cnyyae kodaktor.ru, ¢ TOUKOW B KOHUE, 0603HavatoLelr KOpHeBOM AoMeH. opT, B
flaHHOM cnyyae 443, COOTBETCTBYET 6e3onacHoMy npoTokony HTTPS, v ganee naér
yKasaHue Unn nokauus pecypca, OTHOCUTENIbHO ero rnaBHOro pacrnofioXXeHus, To
eCTb cepBepa C TAKUM-TO JOMEHHbIM UMEHEM.

B aTom pecypce Mbl MOXeM BblgennTb NyTb (path) nam B y3kom cmbicne URL,
KOTOPbI/ BbIFMAANT O4YeHb MOXOXKE Ha yKasaHue nanok B (parnoBon cucteme. B
Hayasie cyllecTBOBaHMA Beba Tak 1 ObIN0: 3afaya cepeepa coCToAna B TOM YTOObI
BblaTb K/WEHTY (haitn, Haxodawmninca B 4aHHOW nanke v Takum o06pa3oM MMEeso
MECTO MpsAMOe COOTBETCTBME MexAy NyTEM K (hainy B (hain/loBOil CUCTeEME CepBepa
n URL, no KoTopomy obpaiaetcs KAWeHT. JTO AaBHO YXe He 0653aHO0 OblTb Tak.
dainna BoOOLWE MOXET He OblTb, W CepBep MOXET TreHepupoBaTb Mnopuun
MH(OpMaLUmM Ha NeTy, B OTBET Ha KOHKPETHbIW 3anpoc, nHTepnpeTupys yactv URL
KaK KOMaHfbl W X napameTpbl. B 3TOM cnyvyae KAMEHT WUCMOJb3YeT CepBep Kak
yAaNnEHHbIA UCNOMHUTENb KOMaHA Uv npoueayp, a nepexos no URL cTaHOBMTCA B
obuwem cnydyae ropasgo 6o0see CyLWEeCTBEHHbIM AeNCTBUEM, YeM NPOCTO NONYyYeHUE
NH(opMaLunm.

NpumevaHune

Korga URL 3aBepluaetcsi 4YeM-TO, UTO BbIMNAAUT Kak ainn ¢
pacwmnpeHnem, Hanpumep https://kodaktor.ru/api2/time.litmL 3T0 moXxeTt
roBOPUTb Kak O TOM, 4YTO C CepBepa 3arpyxaetca craTtuka - qain
time.html, Tak 1 0 Tom, 4TO pacwupeHune .html aBngeTca oNUNOHANbHbLIM
W NOALEPXKMBAETCH  TeHepaToOpoOM  [aHHbIX  4TOObl  BM3yasibHO
NOAYEPKHYTb UYTO OyAyT BblgaHbl JaHHble Tuna text/html. B cnydyae ¢
BblLLIeyKa3aHHbIM MapLUpyTOM CepBep BblAAET AUHAMUYECKU KOHTEHT C
TEKYLMM BPEMEHEM He3aBMCUMO OT TOro, Kakum OyfeT pacliunpeHue -
nyctoiM, 6o .html nuéo .php (), HO, YTOOLI MOKasaTb OT/IMYME, MPU
obpaweHnn ¢ pacwnpeHmem .html TekcT Bblgaétca KpacHbIM LUBeToM. C
TOYKM 3peHus cepsBepa M cnawm M Toyka B URL-CTpoke - npocTo
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CHMBOJIBI, KOTOpPHIE CEPBEP BOJEH HHTEPIPETHPOBATH IO CBOEMY
YCMOTPEHHIO.

Jlamee y Hac mmeeTcs Tak HasbiBaeMbldi QueryString wim search, nnraue
rOBOPS 3aMpPOC, KOTOPBIM COCTOUT M3 Map BUAA KJIIOY=3HAUCHHE, W €CJIA TaKUX map
HECKOJIBKO, TO OHH APYT OT Apyra OTAENAIOTCSA 3HAKOM ammepcanaa. HacTe mocie
3Haka Bompoca Beiaensgercsa u3 URL Toapko a4 yao0cTBa KIIMEHTa B TOM CMBICIE
4yTO cepBep He o0sa3aH auddepeniuponars yactu URL g0 u mocie Bompoca. U B
KOHIIC MOXET HAaXOUThCs parMeHT, 0003HAYAEMBIH X31IeM (PEIIETKOW, 3HAKOM
pound). ®parMeHT WK XOITT 3HAYWUM TOJIBKO I Opaysepa.

JIist TOro 9To0bl MOJIYYHTh KaKylo-T0 HHGOPMAIHIO 0T BEO-cepBepa, BaXKHEES
BCEro 3HAaTh JOMECHHOEC M3, UJIW B KpaliHeM citydae [P-aapec.

[To ymonuanuto, mopt npotokosa HTTP — 80, To ects ecnu 3ampoc
otnpapisgeTcs Ha opT 80, 3TO CkOpee BCEero 03Ha4aeT, YTo Ha cepBepe padoraeT
COOTBETCTBYIOIIIEE TPOTPAaMMHOE 00ECIICUEHUE, OTKIMKAIOMIEECS HA 3TOT MOPT, TO
€CTh MMEHHO €My, BCTPETHB TaKOW HOMEP B 3alpoce, OMepaluoOHHAs CHUCTEMA
nepenaér qaHHble I 00padoTKH.

Bbonsmas yacts komnoHneHToB URI sBisieTca Takum 00pa3zoM HE0OS3aTEIbHOM
1 MOXET BOOOIIIE HE BCTPEUAThCA.

HNudopmarus B Tepmunax HTTP nepenaércs 4eThippMs MyTSAMA OT KIHCHTA
CEPBEPY:

® Kak 3aroJioBOK;

® KK TJIaroj;

e kak wacth URL (madopmanmio HECET caM IMyTh, CTPOKA 3ampoca — U AJiA
KJIMEeHTa ()parMeHT;

® KakK TeJI0 COOOIIEHHUS, UTO aKTYaJIbHO /U MeToA0B oTImUHbIX 0T GET.

(Mb1 paccMoTpuM 3TH 4eTbipe myTH B InaBe 4 Ha marepuane MOAYJA
node:http)

OOGBIYHO CUHMTAETCS, YTO IMPU HCMOJb30BaHWH Tiaroja uiu meroga GET
HCIIOJIB3YETCS TOBKO TPH MEPBHIX MyTH. Ha camom aene 3To ycnosue cobmonaercs
B BeO-KJIIMEHTaX M BeO-CepBEpax, KOTOPbIE AOCTAaTOUHO cTporo peanusyrotr HTTP,
HO MPH IIPOTPaMMHO# OTIIpaBke U 00paboTKe 3aMpOCOB HUUTO HE MEIIAET 3aABUTh
meron GET u mpu 5TOM miepenaTs Tea0 cooOmEHs. ITO ke KaCaeTCs YaCTH CTPOKH
nocye 3Haka # (Opaysep He nmepeaaét «pparMeHT», HO MPOU3BOJIBHBIN BEO-KITMEHT
MOJKET U IePEeNaTh).

Bompmmas yacth BakHOW HH(pOpPMAIIHH BUAHA B aJAPECHO#N CTpoke Opaysepa.
DTO HYXHO I CaMOro 3JIEMEHTApHOTO NeHCTBUSA — 3arpy3ku BeO-pecypca i
mpocmotpa. Takke ¢ momoinpio GET moceinarorcs komaHisl OTKPHITHIX API,
KOTOPBIC MPEAOCTABIISIOT BEO-TIPHIIOKEHHUS THIIA COLMANIbHBIX ceTell unu Google
Documents.

I'maronst POST, PUT, DELETE u apyrue npuMeHstoTCs /1Sl YIIPaBJICHHS BEO-
IPHJIOKCHAEM, a KOHKPETHO, HampuMmep, MiA J00aBlieHUs, OOHOBICHHS WIH
yIaJICHHS TAHHBIX.
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Camblii yacTo ncnonbdyemblit rnaron POST MoXxHO yBuaeTs B HTML-gopme.

OTmMeTUM, 4TO Takoe pasfeneHne BHOCUTCA WMEHHO npoTokosom HTTP,
KOTOPbIA HaxoAUTCA Ha BepxHem, nNpuknagHoM YypoBHe cTeka ISO/OSI. Ana
NMpoToKona 6onee HU3KOro YPOBHA - Hanpumep, TCP - HeT pasHuLbl Mexay get nnm
post, a KpOMe TOro, HeT pasHuMLbl MeXxay 3anpocoM 1 OTBETOM, MH(OpPMaALMA NPOCTO
nepefaércad Kak nopumn 6ailToB B OAHOM NM60 B Apyrom HanpasfeHuun. W
YNOMSAHYTble Bblle BeO-COKETbl fBNAKTCA Kak Obl BKparnsieHvem 605ee HU3KOro
YPOBHA B paboTy NPUNOXEHWSA BbICOKOTO YPOBHS.

Kakum o06pa3om Mbl MornuM 6bl OTNpaBWUTbL 3anpoc Metogom POST?
Pacnonaras TonbkKo 6pay3epom, A1s 3TOro npouie BCero cosgatb gopmy. Mpumep
Haxo4WUTCA Mo agpecy:

https//l<odaktor,m/si mpieform

OHa OTKpbIiBaeTCA C NOMOLbLIO OTKpbiBatowero tera <form> un 3akpbiBaeTcH
3aKpblBalOLW MM TakKUM Terom, CoAep>XuUT atpubyT action, KOTOpbIA yKa3biBaeT Ha
CUEHapui1, KOTopblA 6YAEeT 0TBeYaTb Ha 3anpoc, NOCbINaemblii (hOpPMOiA.

Takxe ecTb aTpubyT method, n B JaHHOM Cny4vae OH MMeeT 3HadYeHne POST.

Ecnn oTKpbITb BKNaAKy Network v nocmoTpeTb, Kak BbIrnaguMt paboTta 3Tou
(hOpMbl, TO NPU HAXATUN Ha KHOMKY, Mbl YBUAUM, 4TO KOA oTBeTa He 200, a 201.

Kop cocTosiHMS - 4acTb MepBOil CTPOKWM OTBeTa cepBepa Mpu 3anpocax no
npotokony HTTP, oH npeacTtaBnseT cob60i LeNoe YUCNO U3 TPEX AECATUYHBIX
Lndp.

MepBas uMgppa ykKasbiBaeT Ha KnacC COCTOAHMSA, 3a KOLOM OTBeTa 0ObIYHO
cnepgyeT oTAenéHHas npobefioM noscHAKWAA (pasa Ha aHrIMNCKOM A3blKe,
KOTOpas pa3bACHAET NPUYNHY MMEHHO TaKoro oTBeTa.

Kop 200 - 370 06LWKMIA OTBET O TOM, YTO 3anpoc 06paboTaH yYCNeLwHO 1 pecypc
BbifaH. A Kog 201 cBMAeTeNbCTBYET O TOM, YTO pecypc Obl/1 CO3AaH.

B faHHOM c/lyyae HUKaKOro pecypca Ha caMoOM fefie He c034aBanoch, HO Beb-
cepsep, OTBeYyaloLWMii Ha 3TOT 3anpoc, BblAAET MMEHHO 3TOT OTBET, 4/1A TOro 4YTOObI
MokasaTb YTO OH pacno3HaéT, 4To 3anpoc 6bin nepegaH metogom POST.

C unpbl 4 HauMHalTCA KOAbl, KOTOpPble CBUAETENLCTBYKOT 006 owmbKax,
CBAA3aHHbLIX C HEBEPHbLIM apecom.

Camblii 3HaMeHUTbIN Kop - 404 (He HailgeHo). 3TO 06bIYHO pe3ynbTar
OLIMNBOYHbIX [eNCTBUIN KNMEHTA, KOTOPbLIA MOT, HanpuMep, 4ONYCTUTb One4vaTKy B
agpece (xoTsa aBTOp cailTa MOr YyganuTb CTpaHuuy 6e3 Kakoro-nméo
CUTHaNM3nMpoBaHuns 06 3TOM, YTO B LLe/IOM HEKOPPEKTHO). C uudpbl 5 Ha4YMHaKOTCS
KOAbl, KOTOpble CBUAETeNbCTBYIOT 06 ownbkKe Ha Beb-cepBepe. Hanpumep, 500
(Internal Server Error), BHyTpeHHAS oWwmn6Ka cepsepa.

AnbTepHaTUBON (PopMe ABNAETCA MNPOrpaMMHbIA  BapuaHT  OTMNpPaBKW,
Hanpumep, Fetch APE B cBexxux sepcunsax Node.js OH NoaaepXXmnBaeTcs Tak Xe, Kak
B Gpay3epe, 1 Mbl pacCCMOTPUM 3TOT BapuaHT nogpobHee B Enase 3.

[MpeKpacHbIMU MHCTPYMEHTaMM WUCCNef0BaHUA npoLecca OTNpaBKM 3anpoca
ABNAETCA NPUNoXeHna Tuna Postman uaun Insomnia.
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Bocnonb3yemcsi 60nee HWU3KOYPOBHEBLIMW WHCTPYMEHTaMU AN OTNpaBKu
3anpocoB BPYYHYHO, He 3aflecTBYS Gpay3ep U HaYHEM C nporpammel telnet.

TELNET (teletype network) — ceTeBOM nNpOTOKON ANa peanusauunm
TEKCTOBOr0 WHTepeiica no cetm (B COBPEMEHHON (opme — npu MOMOLLM
TpaHcnopta TCP), aTakxe yTUINTbI, peanunsyroLlne KAMeHTCKY Y4acTb NPOTOKO/A.
CoBpeMeHHbI cTaHAapT npoTtokona onucaH B RFC 854. B Windows, BO3MOXHO,
npuaértca yctaHoBUTL telnet B pasgene HaCTPONKM AOMNOMHUTENIbHbIX KOMMOHEHTOB,
a B Linux / MacOS oH, ckopee BCero, JOCTYNeH «13 KOPOOKM».

OTnpaBum cepBepy MMS Ha PYCCKOM A3blke, 4TOObl €ro OTBETOM CTaso
NpuBETCTBME.

IP-agpec cepsepa kodaktor.ru - 151.248.115.32.

Ha atom IP-agpece HaxoguTcA HeCKONbKO Beb-CepBepoB, A1 TOro 4tooObl
yKa3aTtb, K KAKOMY MMEHHO Mbl XOTUM 06paTuUTbCS, HEO6XOAMMO NOCNATb 3aro/I0BOK
Host.

Kak KOppeKTHO nepenaTb CepBepy yepe3 KOMaHAHYH CTPOKY PYyCCKOe UM
«MBaH» meTogom GET?

[na aTOro Ham Hy>XHO 3aKogupoBaTb 3TW OGYKBbl C MOMOLLbIO MPOLEHTHOrO
npeAcTaB/ieHUs, KOTOpPOe (hopMupyeTca Mo onpefenéHHOMY anroputmy. Pycckue
oykebl B URL okasbiBatoTCA napamu Buga %xx%yy, rge X un y -
LeCTHaAUAaTePUYHbIE CMMBOJIbI; Hanpumep, O6ykBa A (3arnaBHas) BbIMMAAUT Kak
%dO%eaf.

UT06bI MONYYNTH MPOLEHTHOE MpeAcTaBlieHne, MOXHO B KOHCONM Gpay3epa
nnn 8 REPL Node.jS BbINOMHAUT:

encodeURIComponent(‘"HBaH")
Pe3ynbTart:
'%D0%98%D0%B2%D0%B0%D0%BD'

UTo6bl Tenepb nepefaTb 3TO 3HAUYEHMe CcepBepy C nomoulbio telnet, B
KOMaH/HO1 060/10UKe CleayeT BBECTM
telnet 151.248.115.32 80

..M HaxaTtb Enter.

CoefinHeHne OyaeT YCTaHOBMEHO, MOCAE 4Yero OCTaéTcsi BBECTM CTPOKY
3anpoca C rnosly4YeHHbIM Bbllle 3HAYEHMEM

GET /unsafe telnet?name=%D0%98%D0%B2%D0%B0%D0%BD
HTTP/1.1

M 3aBeplwnTb 3anpoc ABONHbLIM HaxkaTueM Enter (4TO NPUBOAMT K NOABNEHUIO
MYyCTOWN CTPOKW)
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-» telnet 151.248.115.32 80

Trying 151.248.115.32...

Connected to xn— Ilafjd5e.xn— plai.

Escape character is "n]".

GET /Zunsafe_telnet?name=%D0%98%D0%B2%D0%B0%D0%BD HTTP/1.1

HTTP/1.1 200 OK

Content-Type: text/html; charset=utf-8
Content-Length: 17

ETag: W/"11-pRL9A507GCtk+HBVEGPMBg ™,
Date: Sun, 31 Jul 2022 01:12:46 GMT
Connection: keep-alive

Hello, lBaH!
Connection closed by foreign host.

PucyHok 10. Telnet-nogkntoyeHune

Otnpasutb 3anpoc POST 6e3 (hopMbl MOXHO TOMbKO C WCMO/b30BaHWEM
crneumnanbHbIX UHCTPYMEHTOB, NGO NPorpaMmmMmHo.

3arofloBKN - 3TO CTPOKW, KOTOPble OTAENSATCA APYr OT Apyra rnepesojamu
CTPOKMW.

B mupe Linux ansa oTaeneHus CTPOK WUCMOMb3yeTcs cMMBON € Kogom 10,
KOTOPbIN B JavaScript o603HavaeTca Kak \n

> An’.cliarCodeAt(0)
10

B mupe Windows ncnonb3yetcs KOM6UHaLUsA C CUMBOMOM \r
> V.charCodeAt(O)
13

Korpga mbl Habnpaem B 0ObIYHHOM TEKCTOBOM pefakTope CTPOKY M HaXMMaem
Enter, To B Linux go6asnsercsa cumson \n, a B Windows - \r\n. Mbl 6yfiem Ha3biBaTb
3T0 B L,E/IOM «MePeBOAOM CTPOKM».

B GET-3anpocax HeT Tefia, MO3TOMY MOC/Ee 3aro/10BKOB OH 3aBepLUaeTcs, 1 3To
oTMeyaeTcs Kak ABa nepesoga cTpoku (\m\n nam \r\n\r\n).

B POST-3anpocax nocsne 3aro/IoBKOB 1 IBYX NepeBoj0B CTPOKK cnefyeT Teno
coobuieHna. KnneHT fo/mKeH coOOLWMTL CepBepy A/IMHY Tefa B 3arosoBKe 3anpoca
Content-Length.

Hanpumep, otnpasum 3anpoc Ha agpec littps://kodaktor.ru/api/rcg/H:ibs/l occ
M B KayecTBe Tena coobuweHmsa otnpaBum nate=MNnbsa&ixnilynate=Eocc. Ans
3TOro Hy>kHo URL-KoAnpoBaTb pycckue 6yKBbl, T.e. 3apoc OTNPaBUTCA Mo agpecy

https://kodaktor.ru/api/req/%D0%98%D0%BB%D1%8C%D1%8F/%D0%93
%D0%BE%D 1%81%D 1%81
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https://kodaktor.ru/api/req/%D0%98%D0%BB%D1%8C%D1%8F/%D0%93

Teno coobLeHnsa MOXeT BbIrNAAETb Tak:
name=%D0%98%D0%BB%DI%8C%DI%8F&familyname=%D0%93%D0
%BE%D 1%81%D 1%381

MoacunTaem ANMHY:

'name=%D0%98%D0%BB%D 1%8C%D 1%8F &familyname=%D0%93 %D0
%BE%D 1%81%D 1%81'.length

(nonyyaem 65)

Ewé oanH 3aronoBOK, KOTOPbIA BaXeH B 3TOM C/ly4vae - 3TO TUM COAEPXUMOTO.
BasoBbiin TN gna otnpaBku POST-3anpoca - application/x-www-form-urlencoded

B KOMaH,CI,HOI‘/'I 0060n104Ke cnefyert BeBeCTH
telnet 151.248.115.32 80
N HaxaTb Enter.

CoefiHeHWe 6y[eT yCTaHOB/eHO (K/IMEHT CKOpee BCEro NPOMH(OPMUPYET,
yto Escape character is JI' - T.e. uTo KOMOWHauuo kKnasuwm CTRL wu
3aKpblBaloLell KBafpaTHON CKOOKM MOXHO HaxaTb ANdA nepexoja B pexxum REPL
nporpammsbl telnet), nocne 4yero cHayana mbl NOCNEL0BaTe/IbHO BBOAMM CTPOKM
3aroN0BOYHOM YacTu, HaXXMMas nocne Kaxgon Enter

« POST

/api/req/%D0%98%D0%BB%DI1%8C%DI%8F/%D0%93%D0%BE%DI1%

81%D1%81 HTTP/1.1

 Hostkodaktor.ru

» Content-Type:application/x-www-forrn-urlencoded
» Content-Length:65

3atem ewé pa3 Enter n CcTpoKy ¢ TenoMm coO6LUEHUS, MOC/E KOTOPOU
nocnefHuin pas Enter

-> telnet 151.248.115.32 80

Trying 151.248.115.32...

Connected to xn--llafjd5e.xn--plai.

Escape character is

POST /api/req/” D 0*98*D09%6BB56D19&3CYDI%8H/9bDOYE3XDOASE*DI%B1%DISNd HTTP/1.1
Host:kodaktor.ru

Content-Type:application/x -wvw-fom-urlencoded

Content- Length:65

name=9%D0%98%D0"BB"DI%8C%DmF&fGrmlyname=%00%93"DO"E%DI%81%0mi

HTTP/1.1 200 K

Access-Control-Allow-Origin:

Access-Control-Allow-Methods: GET,POST, DELETE, PUT.OPTIONS
Access-Control-Expose-Headers: X-Resp,Content-Type, Accept, Access-Control-Allow-Hea<
Access-Control-Allow-Headers: X-Resp,Content-Type, Accept, Access-Control-Allow-Headi
Content-Type: application/json; charset»utf-8

X-By: llya Goss (c)Z017

X-Test: PO5T538c73d64461el3907bb95c51c38bfbe

Content-Length: 79

ETag: W/"4f-8Qv7yWopSfHQUROrIQyoFQ"

set-cookie: connect.sides%3AqicwW-BAMuMT927LbT3h5FIWIzIsAliV.Ujzz8aVbhtuO%2BrVclltCl«
s=Tue, 02 Aug 2022 00:43:13 GMT; HttpOnly

Date: Mon, 01 Aug 2022 21:56:33 GVI

Connection: keep-alive

{""name":"Unba"," " familyname":"Tocc"," _.METHOD";"*POST"",”_NAME" :""Unbsa*"}Connection closed

PucyHok 11. Otnpaska POST-3anpoca B telnet
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Telnet 3T0O 04eHb HU3KOYPOBHEBLIW U JaNeKo He caMblii YAOOHbIN NHCTPYMEHT
[NA 3KCNEPUMEHTOB C NpoToKosom HTTP, npenMyLLecTBO ero B Harna4HoCTN npu
00y4YeHUn - BCe [laHHble NpeAcTaBneHbl «Kak ecTb». OH COBCEM He MOoAXOoAWUT Ans
oTnpaBKN fAaHHbIX No HTTPS, notomy 4To 06MeH AaHHbIMW C y4yacTuem TLS
C/OXKHee.

fopa3no 6onee yao6HbiM aBnsetcs CURL wunm cURL. OH 6GepéT Ha cebs
OTNpaBKy TakuMX 3aronoBkoB Kak Content-Length wn pgenaet coBepllieHHO
npo3payHbiM 06MeH gaHHbIMK M0 HTTPS B 60N1bLINHCTBE C/y4aes.

Bce npegbiayune warm c telnet 3ameHsitOTCSH O,D,HOVI CTpOKOVI c curl:
curl https://kodaktor.ru/api/req/%D0%98%D0%BB%D1%8C%D1%8F/%D0%93%D0%BE%D1%81%D1%81 -d
'name=%D0%98%D0%BB%D 1%8C%D 1%8F&familyname=%D0%93%D0%BE%D 1%81%D 1%81' -i

UTob6bl cpenaTb 3anpoc ¢ nomolibko JavaScript, 6yap 10 B REPL wnm B
KOHCO/NM b6pay3epa, Mbl MOXEM Ucnonb3oBaTb Fetch API, ¢ KoToporo Hayanu IMnaBy
1 1 KoTopbI paccmoTpum B Mnaee 3:

await ((await

fetch("https://kodaktor.ru/api/req/%D0%98% D0%BB%DI1%8C%DI1%8F/%D0%93%D0%BE%
DI1%81%D1%81', {method: 'POST', headers: {'Content-Length':'65',"Content-

Type ’‘application/x-www-form-urlencoded" j, body:
'name=%D0%98%D0%BB%DI%8C%DI%8F&familyname=%D0%93%D0%BE%DI1%81%D
1968l j)).text());

MNpumeyaHue

B Opays3epe Chrome uT0o6bl BbINONHUTL fetch, ckopee Bcero, HyXHo,
4yTOObl BO BKNagKe Obls1 OTKPbIT KaKOM-HMOYAb CallT (T.e. UTOObI 3TO He
Oblna nycras BKMagKa).

NpumeyaHue

Mbl pacCMOTPenn OCHOBHble XapakKTepUCTUKM 6a30BOro npoTokona
HTTP Bepcum 1.1. OH Hec&T B cebe YepTbl ANANOroBOro peXxnma, pexxnma
REPL - uukn «3anpoc-otBeT». [10 Mmepe pa3sutusa B HT TP noasnsatoTca
(PYHKUMM, 4YacTMYHO nepecekatowmecs c Beb-cokeTamm (OGUHAPHbLIN
PEXWNM, BO3MOXXHOCTb [IeiCTBOBATb aKTUBHO, T.e. OTMNPaBNATb AaHHble 6e3
ABHOr0 OTAEeNbHOro 3anpoca). Mo pasHbIM oueHKaM, fetom 2022 .
NMPUMEPHO NMONOBUHA BCeX Beb-caiToB mcnonb3osana HTTP/2. Obe aTn
Bepcun HaxoaAaTca Ha cnegytowem nocne TCP yposHe B ISO/OSI-cTeke.
B 10 Xe Bpema B ntoHe 2022 r. opraHusauyus IETF cTtaHfapTusmnpoBana
HTTP/3 B gpokymeHTe RFC 9114, n 3Ta Bepcus 6as3uMpyeTcs y>Ke He Ha
TCP, aHa QUIC (MynbTUNNEKCMPOBAHHOM TPAHCMNOPTHOM MPOTOKO/E Ha
ocHoBe UDP). Mo paHHbIM https://w3techs.com/technologies/details/ce-
http3. okono 4vetseptn 13 10 MMNINOHOB Be6-caiTOB MUPOBOro Beba B
KoHLe 2022 r. yXe ncnonb3osanu HTTP/3.
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https://kodaktor.ru/api/req/%D0%98%D0%BB%D1%8C%D1%8F/%D0%93%D0%BE%D1%81%D1%81
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naBa 2. lcnonb3oBaHne Node.js AnA  OTNpaBKM CeTeBbIX 3arpocoB U WX
06CNyXnBaHUS

PaHee Mbl UCNONb30BaNN KOA, KOTOPbIA 0AMHAKOBO paboTaeT B 6paysepe nnu
B REPL nnatdopmbl Node.js. Tenepb Mbl 06paTUMcs K Kofy, KOTOpbIA paboTaeT
To/bKO B Node.js.

Mogynb node:net npegocTaBnseT aCMHXPOHHbINA ceTeBoM APl gns cospaHus
cepBepoB Ha ocHoBe npoTokona TCP m oTnpaBKK 3anpocoB. Bce aTn pencreus
coBeplaroTca yepes TCP-COKerT.

MeTop net.connect

PaccmMoTpuM CHayana oTnpaBKy 3anpoca:
void net.connect(80, T51.248.115.32").on('data’, x =>
console.log(String(x))).write( POST
/api/req/%D0%98%D0%BB%D 1%8C%D 1%8F/%D0%93%D0%BE%D 1%81%D
1%81 HTTP/1 .\nHost:kodaktor.ru iContent-Type:application/x-www-form-
urlencoded Content-

Length: 65" \nname=%D0%98%D0%BB%D 1%8C%D 1%8F&familyname=%DO
%93%D0%BE%D 1%81%D 1%81),

310 o6paweHne n3 REPL umMeeT TOT e 3()(PeKT, 4TO PacCMOTPEHHble B
nepBoK rnaee obpalleHns ¢ nomollbto telnet, Fetch API v curl. MeTtoabl on n write
o6beMHEeHbl B LENo4YKy. Takoe BO3MOXHO 6narofapsi TOMYy, 4TO pe3ynbTaT
COeAVUHEHNS - COKeT - peasin3oBaH KakK MOTOK, B CBOK O4epefb peann3youini
nHTepgeinc EventEmitter. CobbiTne data BO3HMKAET B HEM B HalleM C/ly4yae nocne
TOr0, KaK B HEro sanucanun fgaHHble. TN JaHHble ABNAKTCA CblpbIM COAepXKaHMEM
HTTP-3anpoca. Co6CTBEHHO TrOBOPS, MMEHHO WX Mbl paHee OTNPaBAAAN C
nomoLubto telnet. Ho 34ecb OHU nNpefcTaBfieHbl Kak JavaScript-ctpoka. B JavaScript
eCTb CUHTAKCUC WabNoHHbIX CTPOK C KaBblykamMu B BUAe 06paTHOro KocCoro
anoctpoma, 1 370 NO3BOJIAET BMECTO BMeyaTbiBaHWsA CUMBO0B \N MPOCTO HAXXMMaTb
Enter:

import { connect} from 'nodemet’;

connect(80,'151.248.115.32")

.on('data’,x=> console.log(Stringix)))

write(POST
/api/req/%D0%98%D0%BB%D 1%8C%D 1%8F/%D0%93%D0%BE%D 1%81%D
1%81 HTTP/1.1

Hosfkodaktor.ru

Content-Type :application/x-www-form-urlencoded

Content-Length: 65

name=%D0%98%D0%BB%D 1%8C%D 1%8F&familyname=%D0%93%D0
%BE%D 1%81%D 1%8T );

NncTtunr 1. OTnpaBKa 3anpoca KAMeHTCKUM MeToaoM mMoayns nodemet
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MMonyyaeTcs, 4TO Yy Hac aCUMMETPUYHOE COefAMHEHME - Ha «TOW» CTOPOHE
paboTaeT HTTP-cepBep, a «3aecb» Mbl UCMonb3yem TCP-KAneHT. Ho 3TOT npumep
XOPOLUO MOKa3blBaeT, UTo 3anpoc Ha «A3blke» HTTP 3TO NpoCTO CTPOKa, N cepBep
fenaeT Be6-cepBEepPOM MMEHHO CMOCOOGHOCTb pa3obpaTbh €€, MHTEPNPEeTUPOBaTb U
BblAaTb OTBET B MNOA0OOHOM >ke qopmate. [1o3TOMy CnefylolwmmMm LWarom Mol
co34aAMM NpocTenLwmnii Beb-cepBep ¢ NOMOLLLIO MOy s node:net.

MpumedaHue

O6paTnuTe BHUMaHWE, YTO COBPEMEHHbLIA CTU/b PaboTbl ¢ MOAYNAMMU-
naketamMy npegycmatpuBaeT WUCNO/b30BaHWe npedukca node: nepeq
MMEeHaMMn BCTPOEHHbIX MOAYNEN, K YACY KOTOPbIX OTHOCKTCA net. [anee
B TEKCTe UCK/0YeHUs (ccbinky 6e3 npeMKCcoB) cAenaHbl ANS Cy4vaes,
Koraa B TOW U NHOW cpefe npedukebl (Ha aTane paboTbl Hag nocobuem)
He NoALepP>XUBAUC.

MNpumevaHue

NHTepeinc EventEmitter ABngeTCA BaXXHENLIUM HabopoM
XapakTepUCTUK KOTOpble pasfefialoT camble pasHble 00beKTbl U
CTPYKTYpbl — nniatopmbl -  3TO Mpexiae BCero  CnocobHOCTb
perncTpmpoBaTb  CUrHasbl WM COObLITUA, CBA3bIBAA C  HUMMU
(hYHKUMOHaNbHbIN KOog (KONN63K), n ucnyckaTb 3TW CUTHaIbl, TEM CamblM
NHULUNPYA CUHXPOHHOE UCMOJIHEHME CBA3AHHOI0O Kofa.

(base) -» node
Welcome to Node.js Vv 14.5.0.
Type "_help"™ for more information.
b const { EventEmitter } = requireCevents');
undefined
> const e = new EventEmitterO;
undefined
> e.on("hello", O => console.log("hil?));
EventEmitter {
.events: [Object: null prototype] { hello: [Function (anonymous)] },
.eventsCount: 1,
JnaxListeners: undefined,
[Symbol (kCapture)]: false

> e.emit(’goodevening’);
false

> e.emitChello™);

hi!

PucyHok 12. EventEmitter
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MeTop net.Server

Mbl MOXeM 3anycTuTb npocteinwnii TCP-cepBep OAHOW CTPOKOW MPAMO B
REPL:

net.Server(sock => sock.end('hello")).listen(1234);

ATOT cepBep B OTBET Ha BCe 3anpocbl BblAaéT nuwb cTpoky hello. Bpaysep

Chrome He NPOYMTHLIBAET TaKol OTBET (BO BCAKOM C/lyyae Ha nopTy, nHom yem 80):
<- (o] © 77.234.202.142:1234 fl <r

0

CTpaHuua HefocTynHa
Calit 77.234.202.142 oTnpaBun HeaeliCTBUTENbHbIV OTBET.

FRRINVALt.ID_HTTP_RESPONSE
PucyHok 13. Owunbka 06paboTKy 0TBETA Opay3epom

B T0 e BpeMms curl, He SBNSSICb CTPOrMM BEO-KAMEHTOM, Pacro3HaéT TakoW
OTBET:

-» curl 77.234.202.142:1234
hell?

PucyHok 14. OTBeT, BblgaHHbIN Curl

MNpumevaHue

Ecnn kakas-nn6o Bepcus curl He cnocobHa Ha 370, MOXHO A06aBUTb
napamMmeTp, nNogaBasa 3anpoc NPUMEPHO Tak:

curl 77.234.202.142:1234 -http0.9

PasymeeTcs, «CUMMETPUYHBIA» KNNMeHT Ha Node.js 6e3 Tpyfa oTnpaBuT 3anpoc
M 0TOO6PA3UT OTBET:

void net.connect(1234, '77.234.202.142").on('data’, x=>
console.log(String(x))).end();

UTto6bl NpeBpatutb TCP-cepBep B «HacToAwWwmMn» HTTP-cepBep, AOCTaTOYHO
[06aBUTb Bblady caMOi MNepBoi CTPOKM C Bepcueil NpoToKoNa:

net.Server(sock => sock end("HTTP/1.1 200 n nhello")).listen(1234);
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Mocne atoro nw6oin 6Gpaysep 6yaetT oTobpakaTb MUHUMa/IbHO BO3MOXHYHO
Be6-CTpaHuLy, cocToawyo n3 npoctoro (plain) Tekcta. B npocTom TeKCTe Takue
CMMBO/bI, KaK OTKpbiBatoLlas TeroBas yrnoBas CKOOKa (<, 3HaK «MEHblLe») He
NHTEPNPETUPYHOTCA B KauecTBe Hayana Tera Uam MHOro cneunanbHoro dparMeHTa,
a paccmMaTpuBalOTCA «KakK eCTb» HapaBHe C UudpaMyn UM NaTUHCKUMKU ByKBamMu.

Mbl ucnonb3oBanu 6Gpaysep, curl, telnet 1 nporpammHbIl BapuaHT Ha
JavaScript. B KauyecTBe 3KCMNEPMMEHTa, €C/M Bbl B [0CTAaTOYHOW Mepe BnajeeTe
APYTVM A3bIKOM WK A3bIKAMU NPOrpaMMUPOBaHNS, HaNULWINUTE MPOrpPaMMHBbIi
BapMaHT Ha JOCTYMHOM BaM fi3bIKe.

MHoOrnm ygo6Ho OTnpaBnsaTb 3anpocbl C MOMOLWbIO TaKUX MPUIOXEHUIA KaK
Postman unu Insomnia. Takxe yaobeH knueHT httpie (https://httpie.io/), KOTOpbIM
NEerko nosib30BaTbCA U3 KOMaHAHOWN CTPOKMU:

-» http GET 77.234.202.142:1234
HTTP/1.1 200

hello

PucyHok 15. BbInosHeHNe KoMaHabl httpie

NcTopuyeckn  (byHKUMM  cepBepa  BbIMOMHANM  NM6GO  CheuunancHo
npefHa3HayYeHHble A1 3TOr0 NporpaMmmbl, MM60 cLueHapumn Ha f3blkax Tuna Perl. B
KHure Weaving the Web cospgaten, npotokona HTTP n a3bika HTML Tum
BepHepc-/ln nuwet, 4To paspaboTan nepsBblii Beb-CepBep - «MNPOrpaMMHoe
obecrieyeHne, KOTOpPOe AepPXWUT BebG-CTpaHWLbl Ha KOMMbIOTEPE W MNO3BONSAET
nony4yatb K HAUM goctyn» (c. 29). Takoin noaxog npegnonarasn, 4to Beb-CTpaHuULbl
npeacTaBnsnn coboi ainbl, cogepxalime Kak MUHUMYM MPOCTOM TEKCT, HO B
HOPMa/IbHON CUTyaunn Takxe 1 Tern pasMmeTku, KOTopble Obl/n 3apaHee Co34aHbl 1
nognexanu tenepb 06CNY>XUBaHUK CO CTOPOHbLI Be6-cepBepa. DTO CTaTUYECKUiA
aTan cyuwecTBoBaHUsA Beba, 1 NS MHOTMX aBTOPOB BEO-PeCYpPCOB OH PacTAHYNCA Ha
[ONrue rogpl.

NMpumeyaHune

Tum BepHepc-Jln pa3mecTun nepsblii Be6-caT 4N BCeobL,ero gocryna
B aBrycte 1991 r. Okono 1999 r. MHorue Be6-3HTYy3MacTbl (M aBTOp
JAaHHOro nocobus) cosgaBany Be6-caWTbl MO TOMY XKe MpUHUMNY -
cHayana pejakTMpoBasn BebO-CTpaHULUbl KakK OTAefbHble (ainbl ¢
MOMOLbI0O OObIYHbIX TEKCTOBbIX PefaKTOpPOB, 3aTeM pasMelany UX Ha
cTatnyeckmx Beb-cepepax tuna GeoCites nnu Narod. B nioHe 2021 r.
cap TuM npoaan opurnHanbHblil Kog Beba B kavectse NFT 3a $ 5.4 MH.
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Ecnn  OTOWTM OT cTaTMYyeckoro MoAxofa, TO  MOXHO  MO3BOMUTb
CKOMMNWU/IMPOBAHHOW MporpaMme nMG0 CLEHapU0 FeHepupoBaTb pasMeTKy (W,
BO3MOXHO, 1pyrue pecypchl) «HaneTy», B npolecce 06paboTku 3anpoca. Mpu aTom
B PONU «(PPOHT-KOHTPONNepa» MOXET BbICTyNaTb CTaTUYECKWii Be6-cepBep, TaKoi
Kak Apache, a AMHAMUYECKMIA KOf MOXET MepedaBaTb €My pasMeTKy [Ans
fanbHeilweld oTgaun KAueHTy. Wnu guMHaAMUYecKUid Koa MOXeT fenatb BCE
CaMOCTOSITe/IbHO.

B nepBom cnyyae 4514 CBA3M Ha CTOPOHe cepBepa Obinn paspaboTaHbl NpaBuia
CGI (Common Gateway Interface) - cornaweHus o0 TOM, Kak AO/IXKHaA CYATbIBATb U
BblfiaBaTb AaHHble nMporpammMa, pabortaroLwas nog ynpasneHnem seb-cepsepa. 10
[OCTATOYHO HU3KOYPOBHEBble cornaweHnss. EcTb 60/1ee BbICOKMIA YPOBEHD,
Hanpumep WSGI/ASGI B akocucTeme Python, unmn cepsnetsbl B 3KocucTeme Java.
Beb-cepBep 06bIYHO NOMeLLaeT Takume 3HayeHMs, Kak cTpoky GET-3anpoca, B
NMepeMeHHble OKPYXeHUd, [LOCTYMHble MporpaMme C MOMOLWbK Koja Tuna
getenv("QUERY_STRING"). [aHHble B Tene POST-3anpoca CUYMTbIBAKOTCA U3
CTaHAAapTHOro NoToKa BBOAa ¢ nomouwbto Koaa tuna fread(data, 1, nwn bytes, stdin)

BTopoi cnyyail Kak pa3 cocTaBnsieT NpeAMeT Hallero U3yvyeHuns: npunoxXeHue
Ha Node camo fABNAeTCA CEpBepoOM U MOSiyyaeT faHHble HEMOCPeLCTBEHHO OT
MOZYNen, peannsyroLnx CTeK NPOTOKO/IOB UHTEPHETA. Taknm 06pa3oM, cepBepHoe
Be6-npunoxeHne B KOHTekcTe Node.js - 3TO NPUIOXKeEHNe, KOTOpoe obecrneynsaeT
n peanusaunto HTTP-B3aMMOAENCTBUS C KJANMEHTOM, W BCHO OGM3HEC-NOTUKY
(peweHne  cofepxaTefbHbIX — 33j4ay  npeAMeTHOW  o6nactu),  BKIKOYaA
B3aMMOJENCTBME C AaHHbIMU.

Hy>XHO  OTMeTUTb, 4YTO  B3aUMOAEWCTBUA  MeXAY  MPUIOXKEHUAMMU,
KOMIMOHEHTAMW CUCTEM COBEPLUEHHO He 06s3aHbl OCYLLECTBAATLCA MO MPOTOKONY
TCP nnn UDP wnnn HTTP u Tak ganee. TpaHCNOPT COOOULEHMIA MOXET ObITb
No6bIM, KakK N06bIM MOXET ObITb 1 NOAXO[ K OpraHu3aLmm coobLLeHNA.

YnpaxHeHue 2

BbinonHuTe warun no paéote ¢ naketom dnode

1. Ncnonb3ynte auctpubytme Ubuntu 20.04 n ybeanTtecb 4TO yCTaHOBMEH
python2.7

2. Mepengute k ctapou sepcun Node.js sudo n 10.0.0

3. B nanke nHuyuann3npymnTe HOBbIMA MNPOEKT npm init -y

4. YcTtaHoBuTe 3aBucumoct PY THON=/usr/bin/python2.7 npm i weak dnode

5. Co3panTe hanbl server.js u client.js co cnefytowmnm cogepXXumMbIm:

server.is
const dnode = require(‘'dnodej;
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const server = dnode({
mul(n, m, cb) {
cb(n *m);

¥

)i
server.listen(5555);

client.is
const dnode = require(‘'dnode’);

dnode
connect(5555, (remote) => {
remote.mul(10, 20, n => console.log( 10 * 20 = ${nj’));

)

NinctunHr 2. Kog KIVEeHTCKOWN M CepBEPHOI YacTu NpunoxeHusa ana dnode

3anycTuTe cHayana cepsep, a 3aTeM B [PYroM OKHe TepMUHana K/WeHT U
y6eUTEeCH, YTO Bbl BUAUTE PE3YNbTAT YMHOXEHUA ABYX YMCEN.

3ecb BCE paboTaeT TaK, CNIOBHO K/MEHT Bbi3biBaeT (hyHKUNIO mul y o6bekTa
remote, U 3TO 6bI/I0 HOPManbHO, ecn Bbl Mbl Mepea 3TUM UMNOPTUPOBANIN 0ObEKT
remote U3 Moayns, HO «00BLEKT» ABHO OGEpETCA U3 CETEBOr0 COeANHEHUSA. Bbirnagnt
Tak, 6yATO Mbl MONYYUNN U3 COEANHEHUA 0OBEKT C PYHKLUNEN UMM HEKYHO CCbINKY
Ha 06BEKT, KOTOPbIN HAXOAUTCA Ha CEPBEpE.

3TO MOXHO WHTEpPNpeTupoBaTb CheAyloWmMM 06pa3oM: Mbl Bbl3blBAaEM
yaanéHHyo npoueaypy, nepenaém et uncna 10,20 n KONN63K, KOTOPbIA HAXOAUTCSH
B KOoAe KnuneHTa. /I npu Bbi3oBe

cb(n *m);

... 9TOT KONNG3K BbI3bIBAETCHA «Ha APYroil CTOPOHE».

Ctunb RPC (Remote Procedure Call) moxHO paccmaTpuBatbh KakK aHasnor
noaxofa K NPOEKTUPOBAHUID CUCTEM, B KOTOPbIX INaBHbIN KOMMNbIOTEP BbIMOMHSAET
BblYMCNEHNA, a NOAKMIOYAOLWMECA K HEMY TEPMUHANbI Wb NepeaardT eMy CBOU
3anpochbl C KOAOM, KOTOPbIV cnegyeTt BbINOMHUTD.

BepHutech K atoil naee B Nnaee 6, npn obecyxaeHnn REST un B Nnase 8,
npwn nccnegosaHnmn Socket.io

MpumedaHue

Mpn ycTaHOBKE 3aBUCUMOCTEN B YNpPaXHeEHUM 2 WCNOMb3yeTca
MHCTPYMEHT node-gyp - OH KOMMOUAMPYeT affoHbl (HaTUBHbIe MOLYNHN,
HanucaHHble Ha C nnm C++, KOTOpble JO0/MKHbI 6bITb CKOMNUAMPOBaHbI
Ha KOHKPETHOW MalluHe). ATOT MHCTPYMEHT TpebyeT Hanmumsa B CUCTEME
BCMOMOraTe/ibHbIX CPeACTB AN KOMOUnsayummn, Taknx kak Python, make,
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gcc. YCNewHOCTb BbINO/HEHUA YNpaXxHeHUa 2 npoTecTUpoBaHa Ha
ak3emnnspe maw nHel ¢ Ubuntu 20.04 nocne yctaHOBKKM naketa python2.7
BPYYHYIO; Bepcusa npm 6bina 5.6.0.

BOT HEKOTOpPbIE COBPEMEHHbIE KeNCbl 3hPEKTMBHOIo ncnonbL3oBaHns Node.js
B 061aCTV CepBePHbIX BEG-NPUIOXKEHNIA:
* ACUHXpPOHHbIe API, He CBA3aHHbIE C TAXKENLIMU BbIYUCIEHNAMMN,
* MOCPEAHNYECTBO MEXAY KNMEHTOM N «TSXKENbIM» 63K3HAOM Ha ypoBHe BFF
(Backend-for-frontend),
» Edge-cepBepa, And KOTOPbIX KPUTUYHO BPeMSA OTK/MKA.

OTMeTMM, 4TO BbICOKYH 3((EeKTUBHOCTL B 00pabOTKe 3anpocoB, He
CBA3aHHbIX C THKENBIMWU BbluncieHnsmn, nnatpopme Node.js obecneumsaeT
peanunsaumns «umkna cobblTmin»  (anroputm  Event Loop), kotopad 6binia
npefcTaB/ieHa B ABWKKe V8. B TO e BpPeMs COBPEMEHHbIe Cpefbl BbIMO/HEHUA
(runtime) moryTt nonaratbCa M Ha Apyrue [ABWXKW. bonee nofgpobHo 0 uUuMKne
COObITUIA, NaTTepPHE «PeakKTop» M ONTUMM3ALUKN ovepean cM. KHUTY [4] n e€ 6onee
CBEXWe U3faHus.

naBa 3. Fetch API

Mnatgopma Node.js AnuTenbHOe BpPemMsA pasBmMBanacb napannesibHo Wn
anbTepHaTMBHO pa3BUTMIO JavaScript B 6pay3epax, HO Ha4yMHas ¢ Kakoro-To arana
Opay3epHas ¥ BHebpay3epHasd nnatopmbl CTanv CNYXWUTb APYyr AnA gpyra
CTUMYy/laMU K pasBuUTUIO. B HeKOTOpbIX ciy4dadx BaXHble (YHKUWUK MOSABNSANUCH
crnepBa Ha Node.js, a 3aTeM 6bINM peann3oBaHbl 6pay3epaMu, a B HEKOTOPbLIX -
HaobopoT. Fetch APl ABndeTcsa NpMMEpPOM TEXHONOrMKU, KOTOpas CHayana 6bina
BHeApeHa B 6pay3epe a 3aTeM Ha nnatgopme Node.js.

YacTto Beb6-niaTopmMoil HasbiBalOT UMEHHO Opay3epHble TexHonormu. Ha
cTpaHuue https://developer.mozilla.org/en-US/docs/Web/APl  MOXHO BuAeTb
OGHOBNAKOLWMIACA MepevyeHb TakK HasbiBaemblx Web API, K uucny KoTopbIX
oTHocuTcAa n Fetch.

Mepexons K Web 2.0 6bin 03HamMeHOBaH C TOYKW 3pPEHWUS NOMb30BaTENEN
pasBUTUEM COLMabHbIX CeTeil U NOSIBIEHWEM HOBOrO OMbiTa B3aMMOAENCTBUSA C
Be6-cTpaHMUamun. PaHee nocne HaXatus KHOMKW OTNPaBKK (hOpMbl, Hanpumep npu
MOWUCKe, BCA CTpaHuMLa 06HoBNsANach LennkoMm. CepBep peHAepun HOBYH CTpaHuLy
N oTnpasnan eé knueHTy. C yBeNMYeHNeM HarpysKmn 3To CTano HEMO3BOIUTE/bHbIM
paszbasapuBaHueM Tpauka. HOBbIA ONbIT 3akn4yancs B TOM, 4YTO CTanu
OGHOBNATLCA YacTM CTpaHWL, a Kpome TOro, Hanpumep Mpu BBOAE MOUCKOBOWA
CTPOKM CTann NOSABNATLCA BapUaHTbl OKOHYAHUA:
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® ® G Google X +

<« > C a google.com 9 Q n ft n

Google

Q. xml httpj X B T

o. xml http request
Q

a SnemeHTb! Recorder X Performance insights X KoHcornb CeTb MICTOUHMKN Mpunoxenne Mpon3BOAUTENLHOCTL Namate  3awuta Lighthouse
o] 'y’ Q, (3L CoxpamsTe xypHan 1 Otknmiounts kew 1000 r % + o+
DunbTp G WuseptupoBatb O CkpbiTb URL AsiHHbix Bce  FelchiO<HR .IS CSS W3so6paxene Hocutens LWpuct JokymeHT WS Waerr Manudpect [pyroe O Cx
Q 3a6nokupoBaHHbie 3anpockl G CTOPOHHUE 3anpoch
O Wcnonb3oBaTb Nopo6HbIE CTPOKM 3anpocoB 1 Tpynnupoeka no chpeiimam
O TMokasatb cBEAEHUS 0 Cpenatb CKPUHLLOTbI
Name Status Protocol Type Size
O *earch?g-xml9(i20htt4cp-7Sclient-gws-wqr&*ssiM4h... 200 43 xhr 301 B
0 seorch7g=xml%20httpAcpc8Xc*eot=g i . 200 K3 xhr s

0 aearch?q*xml%?0hltp%?0SDprfSclient*girts-wu'&*a . 200 h3 xhr 242B
O search7g-xml%20http%20r&cp=10&Ebect-gws-wlz&... 200 43 xhr 252B

PucyHok 16. ®OHOBbIe 3aNpoChbl Ha CTPaHULe MOWCKOBOW CUCTEMBI

OcHoBa: AJAX

TexHosorma nporpaMmMmpoBaHnA  KIMEHTCKUX (OHOBbLIX (ACMHXPOHHbIX)
3anpocoB 6blia BNepBble npeacTaBieHa Kak YacTb Trident B 6pay3epe Microsoft
Internet Explorer 5.0 B 1999 r. Cnycta npumepHO 6 neT 6bin BHEAPEH TEPMUH
AJAX - Asynchronous JavaScript And XML. Bnocnegcteun smecto XML gns
obmeHa faHHbIMK cTann mcnonb3oaTb JSON, HO Ha3BaHMe OCTaNOCb MPEXHUM.
AJAX - 3TO He CTO/IbKO TEXHO/MOrMA, CKOMIbKO MOAX0[, KOTOPbIA MOXeT ObITb
peann3oBaH C MOMOLLbK pasHbIX WHCTPYMeHTOB. B cepegmHe 2000-x Takum
MHCTPYMEHTOM Oblin rnaBHbIM 06pa3zom 06bekKT XMLHttpRequest.

var xhr = new XMLHttpRequestQ |new
ActiveXObject('Microsoft. XMLHTTP');
xhr.openfGET. 'https://kodaktor.ru/g/ko resp7cors', true);
xhr.sendQ;
xhr.onreadystatechange = function(){
if (this.readyState !=4) return;
console.log(this.responseText);
/I BmecTO this MoXHO 1 xhr

)2

JINCTUHT 3. KNNEHTCKNIA Kof, peanusyowmii TpaguumnoHHblin AJAX-3anpoc
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BbipaxeHve B NepBOM CTPOKe Mpumepa UCMONb3yeT COKpPaw&HHYH CXeMy
BbIUMCNEHNIA: ecnn B 6pay3epe npucytcTByeT 06bekT XMLHttpRequest (T.e. 3T0
cKopee Bcero 6paysep Mozilla), To ucnonb3osarts ero, a uHayve 3ato Internet Explorer
co ceoum ActiveX-3/1eMeHTOM.

PaHHWIA cTUNb nogpasymMeBan WUCMOMb30BaHWe Ha3HayeHue PyHKuuin DOM
Level O (coBpeMeHHbI noaxo npeanonaraet NoAKNOUYEHME CnyLlaTeNein cobbITU
n3 DOM Level 2) n ucnonb3oBaHne BHYTPeHHEro coctosHusA readyState (kak B
06bekTe WebSocket).

Bonee coBpeMeHHbI BapUaHT BbITNALUT NPUMEPHO Tak:

const xhr = new XMLHttpRequestQ;
xhr.addEventListener(‘load’, e =>
console.log(e.currentTarget responseT ext)

);
xhr.open('GET, 'https://kodaktor.ru/g/ko_resp?cors');
xhr.send();

NvctuHr 4. Peanusauma tTpaguumoHHoro AJAX-3anpoc B 60/1ee COBPEMEHHOM
hopme

Ha Node B kauecTBe ycTapeBwero aHanora AJAX MOXHO paccmarpusarhb
moaynb request: https://kodaktor.ru/g/request

OfHakKo yXe A0CTaToOYHO AaBHO Beb-pa3paboTumkm nepewwnn K Fetch API. Kak
ny mHorux gpyrux APl ny camoro a3bika JavaScript, y Fetch ecTb cneundukayms:
https://fetch.spec.whatwg.Org/#fetch-api

MosTomy Fetch gocTyneH B BUAe peann3auuii: B 6pay3epax U BHe 6pay3epos.

[o HenaBHero BpemeHu, utobbl fetch 6bin goctyneH Ha Node.js, cnenoBano
3anyckatb cuctemy c Knwyom: node -experimental-fetch (sepcua 17.5, depanb
2022 r.). OHaKo B cBeXNX Bepcuax (Hanpumep, 19.6.0), Ha060pOT, 4OCTYMEH K/HOY
node —no-experimental-fetch (xoTa TexHonorns Bcé eweé B 3KCMepUMeHTasIbHOM
crartyce).

MmnnemeHtauma fetch Ha Node cBfsaHa ¢ npoektom  Undid
(https://Lmdici.nodeis.Org/#/L B pamkax KOTOporo anst Node 6bln HanucaH ¢ Hyns
HTTP 1.1-knneHT.

B nnatgopmy BBOAATCSA rnobanbHble umeHa fetch, Request, Response,
Headers. B otanumne ot XHR, fetch nsHavanbHO npomucugunumposaH (Bo3spaLiaeT
06bekT Promise). C y4éTOM BO3MOXXHOCTU MCMO/Ib30BaTh await Ha ypoBHe MOAY NS
obpalleHue K fetch ctaHOBUTCSA 0COBEHHO YA0OHbIM.

Monudunnnom ana Node Bepcuit mnagwe 17.5 ssnsetrca nakeT node-fetch.
ABTOp [faHHOro nocobua cobpan Ha ero OCHOBe OAWH (haiin, KOTOPbIA MOXHO
cKayatb 1 mMmnoptuposatb U3 Hero metop fetch: https://kodaktor.ru/nf/fetch.mis

Cnepytouiee obpalleHne Ha Neprnog HanmcaHus Nnocobmsa ABNAETCSA NOHOCTbIO
N30MOP(HbLIM, T.e. ByZeT COBEPLUIEHHO OAMHAKOBO paboTaTh B KOHCO/M Gpay3epa u
B Node.js REPL.:
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await ((await fetch (‘https://kodaktor.ru/g/ko_resp?cors')).text());

HeckonbKO  HeyKnKas KOHCTPYKUMS C  ABOWHbIM  await B 3TOM
O[JHOCTPOYHMKe 0b6bsicHseTcss TeM, uTo fetch fABNseTcA WCTOYHMKOM [ABYX
nocnefoBaTenbHbIX MPOMKUCOB. Ecnmn pasnoxuTs paboTy fetch no gsym npomucam,
TO MONYYMTCSH TakK:

const prires = await fetch(myURL);
const pr2res = await prilres.text();

prires 6yaeT 3K3emMnnApom Knacca Response 1 B TOM YUCNE COAEPXKMUT:
* MeTOAbl, Bo3Bpalwatowne npomuc (blob, arrayBuffer, text, json, formData);
e CBOWCTBO TUNa «noTok» (body)

KoHcTpykTopom body siBnserca ReadableStream, 1 Ha aTane HanucaHus 3Toro
noco6us CyulecTByeT pasHuua B obpaweHun ¢ MOTOKaMU «BEOGHOro»
NPONCXOXAeHNA N «HaTUBHOro» (Node.js). 34ecb Mbl 3aPUKCUMPYEM CUTyauMio Ha
KoHel, 2022 T.

O noTokax

TexHonorua fetch cogepXut fABa Nyt paboTbl C KOHTEHTOM: MOJlyYeHue
WH(OpMaUnmM OLHON 3aKOHYEHHOM MOpLMein U CUMUTbIBaHWE NPUXOAALLNX AaHHbIX
Mo Mepe NOCTYMN/IEHNS.

MoTOoKM abCcTparnpyloT nepemMelleHne 6alToB NO KaHany. Hapsgy c
ACUHXPOHHOCTbIO W COBLITUMHOCTBLIO MOTOKM MPEACTaBNAT COO0M BaXKHEWMLYHO
OCHOBY nporpaMmmupoBaHuns n paspaboTkyn Ha Node.js. Mbl y>Ke CTankuBanuch C
3TUM noHATUEM B ['1aBe 2 npu 06CyXAeHUN COKeTa U MoAyns node:net.

CTtaHfapTHble MOTOKW NpeacTaBNAlOT CO60i 3apaHee ornpefeneHHble KaHasbl
nepefaynm [aHHbIX MeXAy NPUNOXKEHWEM W CpPefoi: cTaHAapTHbIA BBo4 (stdin),
CTaHAapTHbIA BbIBOA (stdout) W cTaHAapTHLIA MOTOK owmnbok (stderr). B
npunoxeHnn Node 3T KaHanbl 06ecneymBalOT B3aMMOLENCTBUE  MEXAY
npunoxexHvem Node n TepMUHANOM, CBOEr0 PoAa MEXaHU3M MPAMOro «obLeHNN»
C npunoxeHuem. MoTokn process.stdout n process.stderr oTAnYarOTCA OT APYrUX
noTokoB Node.js: X «MNOoA4 KanoToOM» MCNO/b3YHT COOTBETCTBEHHO console.log() u
console.errorQ, 1 3anucb B HUX MOXET OblTb MO 06CTOATENLCTBAM CUMHXPOHHOW
NM60 aCUHXPOHHOA.

Mbl MOXeM 3anyCTUTb NPUNOXEHMWE, NepeHanpaBnB BbIBOA OWNOOK B daiin:
node index.js 2> error.log

PaccMOTpUM TUMUYHbLIN KENC NONyYeHUs NOTOKa Ha OCHOBE (haiina:
import { createReadStream } from 'node:fs";
createReadStream( /packagej son')
.on('data’, d => console.log(d));

39


https://kodaktor.ru/g/ko_resp?cors')).text(

B pe3ynbTaTte Bbl3oBa createReadStream co3gaétcsa 06beKT ¢ METOA0M On. ITO
COKpalleHHad opma 3anucy gna  yHkuum  EventEmitter.addListener,
nonyvawouwen Tte >xe napameTpbl; aHanor addEventListener B Web API. OH
Mo3BOMIAeT MNpMBA3aTb K  COObITUIO  MHOFOKpaTHbId  KOMMG3K, T.e. Mbl
nognucbiBaemcsa Ha cobbiTve 'data’ M ycTaHaBnMBaeMm, YTO BCAKWIW pa3 npu ero
HacTYNIeHUN AO/HKHA BbI3blBATbCA YKa3zaHHaA HaMu (yHKLMA.

JT0 TaK Ha3blBaeMblil HenpepbiBHbIA (flowing) peXum, Npu KOTOPOM AaHHble
npoTankuearTca, nepegaroTcd (push) Konnbaky-o6paboTunky no Mepe uX
npuobbITUA. Pexxum c cobbiTmem data (M end) - KnacCUMYeCKWMin, M3BECTHbIN Kak
Streamsl. Cob6biTne data oTnpaBnseTca MpuM MOAYYEHUM HOBOrO (hparmMeHTa
[AaHHbIX, TOTOBOr0 K MCMNO/b30BaHUIO, a cobbiThe end — npu notpebneHnn Bcex
AaHHbIX. CobbITHE error, eCTECTBEHHO, OTNPAaBAAETCA NPU BOSHUKHOBEHNN OLLMOKMN.

Ha onpesenéHHom aTane 6bl/1 BBeAEH MHTepeinc Streams2, NO3BOMAOLL WA
paboTaTb B 60/iee TMOKOM AUCKPeTHOM pexume, non-flowing (no ymonyaHuio
yTeHMe M3 NOTOKa 3aK/yaeTcs B NOAKNKOYEeHUN 06paboTumKa cobbiTus readable,
KOTOpOe YBEAOM/IAAET O Ha/IMYUN HOBbIX [aHHbIX, FTOTOBbIX ANA YTeHUs. 3aTeM B
LWK/e BbINOMHAETCA YTEHWE [AaHHbIX, MOKa He OMYCTOLWNTCA BHYTPeHHU Bydep.
MeTopg readQ obecneymBaeT CUHXPOHHOe YTeHMe U3 6ydepa 1 Bo3BpaLLaeT 06bEKT
Buffer nnn String, npegctaBnaoWwmii parmMeHT AaHHbIX. lMonyyaetcs, 4To Mbl
onpawmnsBaem fAaHHble U ussnekaem (pull) mx no TpeboBaHM). 3Ta 06/1acTb
NPOAO/MKAET 3BONOLUMOHNPOBATL, U HYXHO cneAuTb 3a 06HOBEHUAMM B API.

BaxkHad xapakTepucTmka TMOTOKOB - KOHBeillepusyemocTb. BoOT pBa
9KBMBaNEHTHbIe cnocoba BbIBECTU [JaHHble 13 (haisa NOTOKOBLIM CNoco6oM:

createReadStream ('./package .json’)

.on(‘data’, d => console.log(d)); /l <Buffer ... >
"

createReadStream ('./package.json’)
.pipe(process.stdout);

Ecnm B nporpamme (YHKLUUM MOTYyT 006pa3oBbiBaTh KOMMO3ULINKO, TO
CYLLLHOCTV MOTOKOBOIO NMPOUCXOXAEHUS MOTYT 06pa3oBbiBaTh KOHBEIEP:

e UNIX$alblcld
* Node.js > a.pipe(b).pipe(c).pipe(d)
= To e camoe:

* a.pipe(b)

* b.pipe(c)

* C.pipe(d)
PucyHok 17. CpaBHeHMe KOHBeilepum3auun B pasHbiX cpegax
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O6begnMHeHNe B KOHBelWep POACTBEHHO TakXe Lienoykam MnNpPOMUCOB W
nocneposatenbHocTK middleware.
MNpumevaHne
B Havane 2023 r. Ha 2-1 CTaAunMN PacCMOTPEHUA HAXOAUTCA NPeaNoXeHne
O BHeceHuM <C cTaHgapT ECMAScript onepatopa KOHBeiepa
https://github.com/tc39/proposal-pipeline-operator ¢ Takon opmoit
sanucu: a>b|>c|>d

MeTopA pipe NO3BONSAET MPOrpPaMMUCTY He 3a60TUTLCSA O KOHTPOJIE «CKOPOCTM»
nepefayn faHHbIX U3 OQHOrO MNOTOKA B APYroi (npeBbilleHne 06beMa BHYTPEHHErO
bydepa noToka, obpaTHOe AaBneHue, backpressure). Ecnu Writable notok pa6oTtaet
Ha 3anucb MefNeHHee, YeM UX Mnepefaet UCTOYHUK AaHHbIX Readable, To nepegava
[LaHHbIX «CTaBUTCA Ha may3y» [0 Tex nop, noka Writable «He npocurHanusnpyer»
(oumcTka 6ydepa), YTO OH rOTOB MPUHUMATL CeAYHOLLYHO NMOPUNIO AaHHbIX.

NCTOYHUK.pipe(NPUEMHUK)
Readable.pipe(Writable)
Readable.pipe(Transform).pipe(Writable);

Y notokoB u3 Web API cyuectByeT MeToq pipeTo, KoTopblii Tpebyet
POACTBEHHOro Tuna notoka. B Nodej s-noTtokax pa6oTaet pipe(process.stdout), a ¢
MOTOKOM «BeBOHOro» MPONCXOXAEHMNA He nony4mTca BbINO/HUTH
pipeTo(process.stdout) - cnepea HY>XXHO BbIMOMHUTL Npeobpa3oBaHue. Mpueeaém
KOHKPETHbIN NpUMep, UAMOCTPUPYHOLLNIA 3TO:

import { Writable } from 'node:stream’;

const webWritable  Writable.toWeb(process.stdout);

const prlres = await fetch('http://kodaktor.m/g/ko_resp?cors’);
prires.body.pipeTo(webWritable);

(vnn B 60/1€e KOPOTKOM BapuaHTe)

const webWritable = new WritableStream({ write(x) {process.stdout.write(x);

;s

" const prires = await retch('http://kodaktor.ru/g/ko_resp?cors’);
prires.body.pipeTo(webWritable);

NinctuHr 5. O6beAnHEHNE NOTOKOB B KOHBEWEP BHe Gpay3epa
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Ecnu 6bl Mbl nonbITanucb BbINONHUTL prires.body.pipeTo(process.stdout), To
nonyunnmn 6el coobuleHne o6 ownbKe, 4TO Ha BXxoA pipeTo nogaH 06bLEKT Tuna
WriteStream, B TO BpeMsa Kak Hy)eH Writable Stream.

Mpn 3TOM, KOHEYHO, C TOYKM 3peHua Node.js process.stdout - 3TO MUMEHHO
Writable Stream

process.stdout instanceof Writable === true

HecmoTpa Ha 3Ty C/IOXHOCTb, BCe 3TW BUAbl NOTOKOB B KOHEYHOM WUTOre
COBMECTUMbI 1 MO3BOJIAKOT CO34aBaTb MOYTU U3OMOP(MPHbLIN Kog (60nee Nogpo6HO
cM. B cTatbe AKkcena Paywmarepa https://2alitv.com/2022/06/web-streams-
nodeis.html#writing-to-writablestreams-via-writers)

YnpaxHeHune 3

Mo appecy ‘ps://kodaktor.ru/api2/net.txt  KAMEHT NoONy4YaeT AaHHbIe
6onblworo o6béma. C NOMOLbLIO NOTOKA OMPeLennTe, CKONbKO pa3 B NOJSy4aeMoMm
MaccuBe CMMBOJ/IOB COLEPXUTCA CMMBON C gecaTuyHbiM ASCII-kogom 48

YnpaxHeHue 4

I. MycTb gaH gann 1.txt, KOTOpbIA COCTOUT U3 CTPOoKM 1111111

Hanuwwnte kop Ha Node.js, KOTOpbI/A OTKpbIBAeT 3TOT (haill Kak MOTOK,
CUYMTbIBAET CMMBO/bI NO6GanMTOBO (Mcnonb3ynTe highWaterMark) n ysenuumBaet
KaXAblil CMMBON Ha 1, MOC/e Yero coxpaHset gainn. T.e. nocne Nepsoro nporoHa
BMecTO 1111111 B thaiifie AO/MKHO OKa3aTbCa 2222222 W TaK janee.

Il.  CospgailTe TpaHCHOPMUPYIOLWMIA  NOTOK, KOTOPbIA  OCYLLECTBAAET
MPOMeXyTo4HOe npeobpasoBaHUe COAePXXMMOro qanna, Kak B NpeablayLiem
MYHKTe 3TOro ynpaxHeHus.

Ons atoro umnoptupyinte (3aTpebyinTe) knacc Transform wu3 mopgyns
node: stream

Cospanite PyHKUMIO Npeobpa3oBaHUs:

const transformplusl = function (c, enc, cb) {

this.push(....);

cb();
¥

Balle npunoXeHne JO/MKHO € TOYKM 3peHUs pe3ynbTaTa paboTatb B TOYHOCTU
Kak https://kodaktor.ru/plusl demo

Tak)xe Bbl MOXKETe NPOBEPUTL ero paboTy ¢ nomoulbto curl:

curl https://fork.kodaktor.ru/plusl -d '3333333' -H 'Content-type:'
Pe3synbTaTom OyaerT:

4444444
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A Korpa Bbl 03HaKOMUTECH CO CNefytoLLeii rnaBoii, peannsyinTe aTy QyHKLMIO
KaK MapLupyT CEepBepHOro MPUIOXeHWs: NMpU OTBeTe Ha 3anpoc metogom POST ¢
MOMOLLbIO pipe NPOroHsliTe NMOTOK 3anpoca Yepes 3TOT HOBbIW MOTOK:

const plusl = new Transform( Jtransform: transformplusl j);
r pipe(plusl).pipe(rs);

OTtnpaeka 3anpocoB

PaccmMOTpUM OTNpaBKy AaHHbIX MeTogoM POST ¢ nomoulbio fetch u
Moay4YeHne NHhopMaLumn B BUAE 3aKOHYEHHOIN NOPLNN:

const myURL = 'https://kodaktor.ru/api/posts’;

const tit = '05.09.2022 23:38:15"

const headers = {"Content-Type" : "application/x-www-form-urlencoded'};
const method = 'POST":

const cont = Math.randomQ);

const body = title=${tit} &categories=work&content=${cont}’;

await (await fetch(myURL, { method, headers, body})).json();

NlnctnHr 6. OTnpaBka faHHbIX Ha cepBep metogom POST ¢ nomouwbto fetch-
3anpoca

Mpu BbINOMHEHUM TaKOT0 3anpoca Bo3BpallaeTca NAeHTU(NKATOP CO34aHHOI0
nocta, gonyctum 160.

Tenepb 4TOObI M3BNEYL WHMOPMALND O KOHKPETHOM nocTe (Hanpumep, C
HoMepoM 160) HYy>XHO OTNpaBUTbL ropasfo 6o0see NPOCTOM 3anpoc

const {title } = await (await fetch('https://kodaktor.ru/api/posts/160")).json();

UTo Xe KacaeTca CUYMTbIBaHMA W3 MNyNN-notoka, TO 34ecb CUTyauua noka
BbIrNAANT cnoXkHee. MOXXHO NCNO/b30BaTh [ABE TEXHUKU:

e LLMKn, aHanorn4Ho NocTPOYHOMY UTeHMto 13 B, nnu us taiina B umkne
e PeKypCcUBHbIA Npomuc

PaccMOTpVMM NepBblii BapuaHT C WUCMONMb30BaHWEM Haubonee «1060BOroO»
noAxoAa, a UMEHHO LMKNa ¢ BbIXoAoM Mo break

const myURL = 'https://kodaktor.m/api/chunks";
const {body }= await fetch(myURL);
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const reader = body.getReader();
let result =

while (true) J
const { done, value } = await reader.read();
if (done) {
console.log(TloTOK ncuepnaH );
break;

result += new TextDecoder(‘'utf-8').decode(value);

¥

JTINcTuHr 7. 3anpalunBaHume faHHbIX C MOMOLLbLIO NYNN-NOTOKa B LUK/e

3necb MeTon read OyaeT Bbi3BaH CTOMbKO pa3, CKOMbKO MOPUWIA AaHHbIX
(yaHKoB) Bbicnan cepsep (B CnefyroLen rnaBe Mbl BEPHEMCA K NMOHATUIO YaHKa).

PaccMOTpuM  BTOpOl BapuaHT. B HEM MCNONb3YKTCS MNPOMUCHI 1
PEKYPCUBHbI BbI30B PYHKLMN-KONNBIKA.

reader.read().then(function process( {done, valuej) {
if (done) {
console.log(result);
return;

result += new TextDecoder(‘'utf-8').decode(value);
reader read().then(process);

ol

DTOT BapuaHT MOXHO nepenuncatb C MOMOLLbIO await:

(async function processi {done, value}) {
if (done) {
console log(result);
return;

result += new TextDecoder(‘'utf-8').decode(value);
process(await reader.read());
D (await reader, read ());

NIncTrHr 8. 3anpallvBaHne AaHHbIX C NOMOLLbIO MYN-NOTOKA PEKYPCUBHbBIM
MPOMMUCOM
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B CBA3M C aTUM MOXHO chopMynmpoBatb BOMpOC
fhttps://kodaktor.ru/imagefetch):

[aH anemMeHT img 1 Koj

const mytJRL = https://kodaktor.ru/pattem.png’

const imresp =await fetch(myURL);

Kak, He wucnonb3yd B Kofe panee myURL, BCTaBUTb NpPOrpammMHO
N306paxeHne U3 imresp B UMeKOLLMIACA 3NEMEHT img?

OTBeT:

const img = await imresp.blob();

const reader = new FileReader();

reader.readAsDataURL(img);

reader onload = function(){
document.querySelector('#i').src = this.result;

B 3TOM KOpPOTKOM rnaBe Mbl PacCMOTPENN CYLWHOCTHble 4epTbl fetch u
COBPEMEHHbIE TMPUMEPbLI C €ero wucrnonb3oBaHMem. BaxHo, uyTo fetch cTan
n3omMoptHbIM API, KOTOpbI peann3yeTcs Ha OCHOBe crneuu(ukaumy ABMXXKOM B
6paysepe 1 B Node.js. B Deno oH nogaepXmnBaeTcs «n3 KOpooku» - cM. I'nasy 9.

lnasa 4. Mogenb npunoxeHus Ha Node.js

3ahmkcupyem, Y4em oTnmnyaetcs npunoxxeHne Ha Node.js oT 06bIYHOrO Be6-
cepsepa, Hanpumep Takoro Kak Apache. O6bIUHbIN Be6-cepBep rnaBHbIM 06pa3oMm
ob6cnyXuBaeT haisibl, TO eCTb €ro OCHOBHad 3afaya - Mo 3anpocam BbljaBaTb Beb-
CTpaHuubl, Takme Kak index.html. Momumo Be6-CTpaHWL, MOTYyT ObiTb BblfaHbI
KapTUHKM UNM My3blKanbHble (ainbl, ayanodannbsl n 1.4. O6bl4HbIA Beb-cepBep
Tuna Apache TpebyeT Hannuus onpeaenéHHoW KoHguUrypauuu canta, KoTopas
npegnonaraeTt, YTo ANs XpaHeHWUs (hainnoB caiTa BblgeneHa HeKoTopas OTAeNbHas
nanka, U B CUCTEMEe TaKXe YyCTaHOBNEHbl OMNpefeNniéHHble pa3peLleHns, KoTopble
MO3BONAIOT paspewlaTb MOCTynawline 3anpocbl U BbljaBaTb COOTBETCTBYHOLUE
(hannbl. Ecnu gna Toro, 4tobbl BblAaTb (anin TpebyeTcsa HeYTO OO/blUee, YEM
NPoCTO HaWTU ero B (annoBoil cucteme, Beb-cepBep Tuna Apache nepenaér
ynpaBs/ieHWe COOTBETCTBYHOLWMM NporpamMmmam.

Takxxe xapakTepucTnKom 06bIYHOro Be6-cepBepa ABMAETCA TO, UTO Ha 3anpochl
BCceMu http-metogamu Be6-cepsep Tvna Apache oTBeyaeT 0AMHAKOBO - B PeXuMe,
KOTOPbIA MOXHO YCNOBHO Ha3BaTb method-agnostic, T.e. «He 3aMeyas» yKazaHUS
meToaa (ana Beb6-cepBepa NQInxX XapakKTepHO HECKO/IbKO WMHOe MoBedeHWe Mo
YMO/YaHWIO, HO B IIO6OM c/lyyae BCE onpefenseTcs KOH(puUrypauymen).
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B ominume ot oObuHOro BeO-cepBepa, I MPIIOKEHUA Ha IwIatdopme
Node.js aummb OmHHM H3 KeHCOB sBIsSCTCS oTnavda (aiioB, Tak Ha3bIBAEMOM
cratuku. [IpunoxkeHne coBMemmaeT B ceOe JTOTHKY BeO-cepBepa U COAEPKaTEIbHOM
WM TIPEAMETHOW YaCTH, KOTOpas JeNacT HEYTO TMOJIE3HOE, BHIMOJIHAET
BBHIYMCIICHHS, U3BJICKaeT 0 00pabdaThIBaCT NaHHBIC U (POPMUPYET OTBET AJIA KIIMEHTA,
B TOM 4HCJie i Opay3epa.

PazpabareiBas mpuockeHuss Ha tiargopme Node.js, MBI MOXeM BO BceX
JETAIAX OMHUCaTh PEAKIMIO Ha 3armpoc, KaCTOMU3HMPYS KOJ OTBETa, COOOIICHHE
KOTOPOE TMOJIy4aeT KJIUSHT U CaMO COACPKAHHUE 3TOTO COOOIICHHUA.

Tenepp paccmorpum, yeM BeO-cepBep Ha Node.js oTiMuaercs oT MOGOro
apyroro mnpwioxeHus. Korma Mbl co3maéMm cueHapuit Ha s3sike JavaScript,
pasmeniaeM ero B daiie W TakuM o00pa3oM TMOJIydaeM MOJyJib, KOTOPBIH
BBINIONHAETCS ¢ moMoInpio miatdopmbl Node, TO (dakTHYECKH MBI YK€ HMEEM
npuioxeHue. OHO MOXET OTpaboTaTh M 3aBEPIIMTHCSH, €CIU PEIAET KaKUE-TO
3a/laui, He TpeOyIolue MOCTOSHHOTO MPHUCYTCTBUA B mamATd. [lpunoxenue
BBIIIOJIHAETCS, OKA B CTEKE WJIM OUEPEIU 3aJaHHii €CTh HEBBIITOJIHCHHbBIE 33/1aHHUS,
B TOM YHUCJIE€ MMPUJIOKEHUE MOKET HAXOAUTHCS B LIMKJIE 00pabOTKM 3aTPpOCOB MO TEM
WA UHBIM nporokonaMm. M ecnu peus uaér o mporokosie HTTP, mpumoxxenune
«CTYIIAeT» HEKOTOPBIH XapaKTepHBIH MIA 3TOro mpotokona mopt (80/443),
OTBEYAeT Ha 3ampOoChl, TO MBI TOBOPHM O BeO-cepBepe.

Beb-cepep Ha Node.js, kak mpaBuiao, padoTaeT ¢ 0OBEKTaMH, KOTOPHIE
OOBIYHO HA3BIBAIOTCA req WU res (request/response), pealH3ylONIAMH 3alpoc H
orBeT. Takoe mnpunoxeHne (GoOpMHUPYET 3arojOoBKH W KOHTEHT, B TOM YHCIIE
CUMTHIBASI KOHTCHT U3 YK€ UMEIOMMXCA (CTaTHIECKUX ) (haityioB.

BeO-ceppep MOXXHO pealn3oBaTh HA OCHOBE CYIIECTBYIONIHX 0a30BBIX
MoayJieit, Harmpumep Mo ayid node:http. Ho 3ToT pyuHON HU3KOYPOBHEBBIH MOIX0
B OCHOBHOM HCIIOJIb3YETCS B JEMOHCTPAIMOHHBIX WM YUCOHBIX IENAX, YTOOBI
MOKa3arh, KaK 3TO B MPHHLIUIE ACIaCTCA, HO /ISl TOTO YTOOBI PEIIaTh CKOJIb OBl TO
HU OBLIO XKU3HCHHBIC 32141, MBI PeAJTU3yeM BeO-CepBep U MPUIIOKECHUS, KOTOPBIE
BKJIFOUAIOT B ce0s BeO-CEpBEp, C MOMOINBIO TeX MJIH HHBEIX OHONMMOTEK W
(hpeitMBOPKOB.

Bo3MOxHO, Mbl TPHUBBIKJIM K TOMY, YTOObl CUMTaTh BEO-PECYPCOM IIPOCTO
(haiin, KOTOPBI JOCTYTICH IO OMPENSIEHHOMY aJipecy, HampuMep OObIYHYIO BeO-
CTpaHWITy, KOTOPYIO MOXXHO OTKPHITh HA HAIeM COOCTBEHHOM JIOKAJbHOM
KOMITBIOTEPE MJTH MOKHO TIPEIOCTAaBUTh BHEITHEMY MHUPY 4Yepe3 TY HIH HHYIO CETh,
HO B JIEHCTBUTEIHLHOCTH BEO-PECYPC — 3TO HEUTO OOJIEE MUPOKOE. DTO COBEPIIEHHO
HeoOs3aTenbHO (haiii KaKk TakKoOBOHM, 3TO CKOpee MJaHHBIC, KOTOpPbIe B HTOTE
OKa3bIBAIOTCS JOCTYMHBIMU 3alPOCUBINEMY WX KIHEHTY. A TO, KaKMM HMEHHO
oOpa3oM oHM OblTHM C(HOPMUPOBAHBI, OCTAETCA BHYTPEHHHM JCIIOM cepBepa. Beo-
pecypc MOXKET, HarpuMep, ObITh TMHAMHYCCKH CTEHEPUPOBAH Ha JIETy, B MOMEHT
3ampoca.

Beb-npunoxxenue peHAepur mnpexacrasineHus (View), TO €CcThb Ha OCHOBE
UMEIOIMXCA Y HEro JAHHBIX, BO3MOXKHO M3BJICUEHHBIX M3 KAKUX-TO XPAHUJIMIIIL,
CO3MaéT TO, uTO B Opay3epe BBHIMVIAAAT KaK MOJb30BATEIBCKUN WHTEpdeHc, Kak
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TEKCT, KapTUHKWN, BEPCTKA, 3/IEMEHTbI YNpaB/ieHUs, 31IeMeHTbl POopM, BbinagaroLyne
cnuckn nT.4., ogHum cnosom Ul (user interface). Ha KoHTpacTe ¢ 3TuM, Be6-cepBuUC
nnn APl paboTaeT He CTO/MbKO [AN1A MO/Sb30BaTeNleil, He CTONbKO ANns 6paysepa,
CKONbKO /19 aBTOMaTU3NPOBaHHbIX CLieHapueB, KOTOpble MPorpaMmMHbIM COCoO60M
MoCbINal0T 3anpochbl, U BbIAAET B MepBY0 o4vepefb He pasMeTKy, He BEG-CTpaHuLbl,
a jaHHble B KaKOM-HWOYAb YA0OHOM (hopmate, Hanbonee pacnpocTpaHEHHbIM U3
KOTOPbIX, HaBepHOe, Ha CerofHAWHWA [feHb npogosmkaeT octaBatbcs JSON (
MIME-Tun application/json).
3anpocbl MOTYT NP 3TOM NOCbLINATLCA CaMbIMU PasIMYHbIMU MeTOAaMU, 34eChb
HeT abCO/IIOTHO HMKAKUX MPUOPUTETOB; €C/I MPUOPUTETHLIM METOAOM A5 Beb-
npunoxeHnn, apns Beb-pecypca asnsetrca GET, 1o B cnyvyae APl metoabl MoryT
ObITb Camble pasHble, U 3TUM MeTOfAam CTaBATCA B COOTBETCTBME OnpefenéHHble
[encTBMA, cCoBepLUaemMble Ha CTOPOHe Beb-cepBuca.
Beb-cepBuUC TOXe CKNOHEH BblAaBaTb JaHHble HEKOTOPOW CTaHAAPTHON opMbl
No onpefenéHHON AOrOBOPEHHOCTU, KOTOpas CYLWECTBYeT MeXAY KIWEHTCKON K
CepBEPHOM YacTbio, TO €CTb 3TO He YacTb U, He 3/1leMeHT NpeACTaB/eHNS, & JaHHble
KOTOpble HYXAAKTCSA B ONpeaenéHHo 06paboTKe Ha CTOPOHE K/IMEHTA, BO3MOXHO
(hparMeHTapHble JaHHble, KOTOPble WCMOMAb3YKTCA AN O6GHOB/IEHUSA 4YacTei
MONb30BaTeIbCKOro MHTepgeca, BOIMOXHO AN BbIYNCNEHUIA N T.4.
NTakK, Be6-npunoxeHme / Beb-pecypc:
e paboTaeT Ana 6paysepa B OKHE;
» Bblaaér text/html B otBeT Ha GET 1 POST 3anpocsl;
* peHaepuT npeacTtasneHns / Ul.
Beb6-cepsuc / API:
* paboTaeT 4N18 CUeHapues;
* BblgaéT application/json B 0TBET Ha 3aNpoCbl pasHbIMW MeTOAaMN;
* [OCbl/1aeT faHHble N0 HEKOTOPOW CTaHAAPTHOW CXeMme.

PaccmMoTpum Tenepb, KakKMMU WMMEHHO Crocob6amMy Mbl MOXXeM 06ecneyunTb
3anyCcK MpWUIOXeHua, B JaHHOM cnyyae Ha nnatgopme Node.js. Mbl MOXem
BOCMO/1b30BaTbCA AaHHbIM KOMMbIOTEPOM, ecnm Ham [A0CTaTOYHO
3KCNepuUMeHTanbHbIX LUeNed, uener nokasbHOro TtecTupoBaHus. Ecnm Xxouvetca
npegocTaBuUTb AOCTYNM K TOMY, 4YTO MPOUCXOAUT Ha JIOKalbHOM KOMMbIOTEpE,
BHELLHEMY MUPY, Mbl MOXEM pa3pelnTb 4OCTYM U3 NIOKaNbHOW CETU, €CNN XKe peYb
NaET 06 WHTEpPHeTe, TO MOXEM BOCMO/Ib30BaTbCA Pa3/IMYHbIMKU CepBUCaMY,
MO3BONAKOLWMMM NpobpackbiBaTh CETEBbIE 3aMPOCHI BHELUHEMY MUPY.

Mbl MOXeM BOCMOMb30BaTbCA CreyngpuUYecKUMn cepsucamm, TakKMMU Kak
runkit (cMm. npumep: https://kodaktor.m/g/mnkit) gns BcTpanBaHMsa KyCOYKOB Kofa,
C TeM 4TOoObl OHW BbLINOMHANUCL AN TeX MNoJib30BaTeseil, KOTOopble MOCeTAT
CTpaHuLbl, Kyfa 3TN KyCOUYKN Kofa Oblin BCTPOEHbLI, U YBUAENN pe3ynbTaT paboThl,
BO3MOXXHO [aXKe BCTYNW/IMN B HEKOTOPOEe B3aMMOENCTBIME C 3TUM BbINONHAIOLLMMCS
KOZOM.

B nocnepHee Bpemsa nosiyyuna pacnpocTpaHeHue TexHonorua serverless, tak
Ha3blBaeMble 6eccepBepHble CLeHapuu, Ha3BaHWe KOTOpPOe HeKOTOpbIM 06pa3om
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BBOAUT B 3abnyXJeHue, NOTOMY 4TO Ha CamMOM [ene cepBep, pasymeeTcs,
MPUCYTCTBYET U BbIMONHAET  CBOK  (PYHKUMOHANbHOCTb, HO  MOXHO
abcTparmpoBaTbCA OT €ro HacTpoek (T.K. WH(pacTpykTypa obecrneymBaeT BCE
HeobxoAMMOe, BK/O4Yas MacwTabuposaHue). OT nporpamMMmucTa, KOTOpPbIN
paboTaeT c serverless, TpebyeTca HanucaTb TO/IbKO COAEPXKaTeNbHbINA KO, KOTOPbIR
4yTO-TO fAenaeT, TO eCTb NPOWM3BOAWUT MpefLMeTHble, COoAep)KaTeflbHble AeNCTBUA C
JaHHbIMU, KOTOpPble MOCTYNWAM NO 3anpocy. Kak npaBuio aToT coAepXKaTeNbHbIN
Ko oopmnseTrcs B Buge (YHKUWIA, 3KCMOPTUPYEMbIX W3 MONb30BaTENbCKOr0
MOAYNS, U BO3BpaLLalLMX TOT OTBET, KOTOPbLIA BbiLIECTOAWAA NHGPaCcTPYKTypa
LO/MKHA nepefaTb KOHEYHOMY noTpebuTtento. X 4acTo HasbiBAKT N-PYHKUMAMMN
nnm npocTo namoéaamn (cm. I'nasy 6).

Echm  Ham  HY)XXHO B3aMMOfJEWCTBME, €CAM  Mbl  XOTMM  3aHUMaTbCH
KOAMPOBaHNEM COBMECTHO C ApPYrMmu pa3paboTumMkamun, BUAETb pe3ynbTaTtbl 4pYr
Apyra, BO3MOXHO OHOBPEMEHHO KOAMPOBaTb W UCMPaBNATbL AENCTBUSA ApYr Apyra
NN JONONMHATL MX, TO NOAOWAET Takaa cpefa Kak repl.it.

Ecnu e peub naET o production, o npefocTaBneHnn JocTtyna pabortarowemy
MPUIOXKEHWNIO KOHEYHbIM M0JIb30BaTeNIAM, TO MOXXeM BblbpaTtb Platform as a Service
(PaaS - nnatopma Kak cepBucC), Takoe pewleHne Kak AHaekc.O6nako, Vercei,
Netlify, Heroku.

Nnn e Mbl MOXeM CO34aTb 3K3eMNAsSP BUPTYasibHOT0 XOCTUHIA B LUMPOKOM
AvanasoHe nNpefocTaBfisemMblX pelweHnil, 1 B CAaMOM MOLLLHOM BapuaHTe Mbl MOXEM
apeHAoBaTb (PU3NYECKMIA cepBep, C KOTOPbIM NMPOM3BOAUTL /Il0ObIe XKenaTe/ibHble
NS HaC [elncTBuS.

Mepenaém Tenepb K 3anycky cepsepa Ha localhost. Boob6uie localhost  3To
JOMEHHOE WMA NOKa/IbHOrO KOMMbIOTEpa, AaHHOrN0 KOMMbHOTEpPA, Ha KOTOPOM
paboTaeT nporpaMmucT, obydaruwmninca, paspaboTymK, K KOTOPOMY MOXXHO
obpatnTbes no agpecy: 127.0.0.1, Haxo4Aacb Ha 3TOM caMOM KOoMMbtoTepe. AHanor
atoro agpeca B cny4ae IPv6: [::1], uto aBnsetca cokpaweHuem 0:0:0:0:0:0:0:1

Ona npeaBapuTenbHON pa3paboTKU ObiBaeT YA0O6HO 3anycKaTb MPUIOXKEHUE
Ha nokanbHOM cepBepe. Ecnn Mbl NPOCTO ABaxAbl WenkHem no HTML-cTpaHuue,
TO OHa MOXET OTKpbITbCA B Opay3epe, Mbl YBUAMM B afpecHO CTPOKe CXeMY
npotokona file://, 3T0 N03BONSET NOCMOTPETL OTAE/IbHbIE CTATUYECKNE CTPaHULbI,
HO ANS CKONb-M60 PeanncTUYHOro MOBEAEHUA COBPEMEHHOIO MPUIOXKEHWUS, Ham
HeobXoAUMMO 4TOObI B Gpay3epe AOKYMEHTbl OTKPbIBa/IUCb MO CXeMe MPOTOKONa
http://, uTO06bI KX Gpay3epy BblgaBan UMEHHO Beb-cepBep. VI Mbl MOXeM HanucaTb
npocton Beb-cepsep, ucnonb3oBaTb Apache, Nginx u 1.4., nM60 McnNonb30BaTb
BCTPOEHHbIe B Be6-CepBep MonynsipHble A3bIKOBblE 3KOCUCTEMbI. HacTo 4OCTAaTOYHO
OblBaeT UMEHHO (paiiIoBOro CEpPBWMHIa, TO eCTb Bbldayu (harnos, Hanpumep W3
TeKyLL e nanku, n YTobbl pa3BepHYTb OKa/bHbIA CepBep B BUAE NMPUNOXKEHWUI, Mbl
MOXKeM 3anporpammMmupoBaTb ero WaM BOCMO/Ib30BaTbCA FOTOBbIM pelleHnemM. B
cnyyae Python - ato mogynb http.server.

PaccmoTpum KoMaHay

python3 -w http.server 1234
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OHa 3anyckaeT Beb-cepsep Ha 0.0.0.0:1234 - npu 3TOM MCMNOMb3YETCA MOAESb
4épHoro crmcka (cepeep MO YMOMYaHUIO oTkpbl T /1 BHELLHEro JocTyna v gns
3aKpbITUA TpebyeTca 0cobbIin NapaMeTp); YTobbl 406aBUTb OrpaHUYeHne ero MOXXHO
npukpenuTb K localhost Taknum obpasom:

pythonS -m http.server -bind localhost 1234

[pyroi BapnaHT:

python -m SimpleHTTPServer 4321

[Mpy 3TOM MO YMOMYaHWIO MOAAEPXMBaeTCA TONbKO GET (MHaye BbIgABTCA
coobuweHne 501 Unsupported method)

B Node.js ponb development-cepBepa MOXET BbIMNOMHATL COYETaHNe KOMaH/b!
NpX 1 rnobasbHOro npm-naketa Tuna serve, http-server nnn live-server.
[ns 3anycka npocToro cepsepa Be6-CTaTUKN MOXKHO MCMO/b30BaTh KOMaHAYy:
npx static-server -p 4321
Mpn aToMm Takke paboTaeT Mofe/fb 4YEPHOro CrMcka W Mo YMOMYaHWIo
MCnosnb3yetcs ToNbko GET (MHave owmnbka 405 Method Not Allowed).
Yb6eauTechb, 4TO MOC/e 3anycKa BCe HMKECNeAytoLwme KOMaHabl BEPHYT OAMH
M TOT XKe pe3y/bTar:
e curl [::]:4321
o curl [::1]:4321
e curl '[0:0:0:0:0:0:0:0]:432I
o curi '|0:0:0:0:0:0:0:1 |:432I'
» curl '[0:0:0:0:0:ffff.7f00:1]:4321"'
» curl localhost:4321
e curl 127.0.0.1:4321

3anycTum cepBepHOe npuioXeHue Ha nnatghopme Node.js 4ns Havana Ha
localhost, TO eCTb Ha HalleM CO6CTBEHHOM KOMIMbHOTEpE.

B caMOM MWHUMa/IbHOM BapuaHTe Be6-CepBep TOMbKO «CNYLLAET» MOPT U faxke
HWYEro He OTBEYaeT Ha 3amnpocbl. HaMmOMHMM, YTO NOPT - 3TO YaCTb COKETA, TO eCTb
OKOHEYHOM TOUKWN coefvHEHMS. TTOPT MOXET ObITb ABYX0ANTOBLIM LE/MbIM YMC/IOM,
KOTOpoe (aKTUYECKM CNY)KUT WAEHTU(PNKATOPOM KOHKPETHOW MporpaMmsl,
BbINONHAIOLLENCA NOA ynpaBieHWeM OrMepauuoHHONW CUCTeMbl.  KIcTopryecku
CNOXWNOCh, YTO Beb-cepBep paboTaeT Ha nopte 80 MO yMOMYaHUIO 4/ MPOTOKOMA
HTTP, n Ha nopTe 443 - ana npotokona HTTPS.

JTO 3HAYUT, YTO, KOrfa NPUXOANT CETEBOI 3anpoc, B HEM yKa3aH HOMep MopTa.
O6pabaTbiBas 3anpoc, onepauyoHHas CUCTeMa WLLET Nporpammy, KOTopas 3aHsna
3TOT MOPT, W CNK MOPT He OblN 3aHAT, a MporpaMma ero 3aHsna, gpyras nporpamma
Y)KE HE MOXKET 3aHATb TOT e MOopT.

[MporpaMmbl, KOTOpPbIe YTO-TO «CAYLLAKT», TO €CTb NMOCTOSAHHO HAaX0AATCA B
NamATV M BbIMOHAKT MO CYTU 6ECKOHEYHbI LMK/, YaCTO Ha3bIBAKOT CepBMCaMu
nm  cnyxéamu. B TepmuHonormy  Unix/Linux - 3TO [eMOHbl, (POHOBblE
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nporpamMmbl. Be6-cepBep - 3T0 Kak pa3 npumep cepsuca. OH NOCTOSIHHO paboTaeT
W cnyLuaeT nopr.

MNpumevaHue

Beb-cepBep - 3TO CepBUC B «/IMHYKCOBOM» MOHMMaHuu. Be6 (World
Wide Web) yacTo Ha3sblBalOT CEPBUCOM MHTepHeTa NPUMEPHO MO 3TOM
MPUYNHE - MHOXECTBO CEpBepOB, KOTOPbIe KPYrn0CYyTOYHO paboTaloT B
MHTepHeTe 1 cnyLwaroT 3anpockl onpefenéHHoro tmna. Ho He cnepyet
CMeLlMBaTb 3T0 C BE6-CEPBUCOM (Mbl PAaCCMOTPENIN 3TO NOHATUE paHee).

PaccMOTpUM CLUEHapWn U3 OAHOIN CTPOKU. DTOT CLUEHAPWUIA MOXKHO 3anyCTUTL B
REPL, 10 ecTb B 060/104Ke KoMaH Node.js. [1ns 3TOro Hy>Ho 3anyctuts Node, u
BbIMO/IHUTL 3Ty KOMaHAy:

require('node:littp').Server().listen(4321);

. 1OC/ie Yero nporpaMmma HayHéT BbINONHATLCS.

B papyrom TepmuHane BbINONHUB KoMaHAy o6paweHns K localhost wu
COOTBETCTBYHOLLEMY MOPTY, Mbl HE yBUAUM co06LLeHMe 06 owmnbKe O TOM, 4TO
coefMHeHne HeBO3MOXHO. BMeCTO 3TOro Kypcop 3amupaeT, N HUKaKOro oTBeTa He
nonyyaetcs. B HanucaHHOW Hamu nporpaMme He MPefyCMOTPEHO HUKaKoi
peakuum Ha cobblTMe nMpuxofa 3anpoca, a Mo ymonyaHuo Mofynb node:http He
pearmpyet Ha 3anpocbl CAMOCTOATENLHO.

Ecnn Ttenepp B REPL Haxartb Ctrl+c, To ectb BblATM M3 REPL, TO 3TO
OCTaHOBMT BbIMO/IHEHME HALLEro CepBepHOro NPUI0XeHUS.

MNpumeyaHue

B Linux Mbl TakXxe MOXeM y3HaTb PID co3gaHHOro npotecca rno nopry:
fuser -v 4321/tcp nu6o Isof -i :4321 | grep LISTEN u nocne aToro
YHUUTOXUTb npouecc komaHgou Kill.

BepHyBWINCL K TepMuHany, B KOTOPOM Mbl Mofanu 3anpoc, Mbl YBUAUM
nossmswuniics oTeet, nycton (Empty reply from server). I ecnn Ttenepb (nocne
OCTAHOBKM CcepBepa) CHOBAa BbIMOMHWUTL 06OpalleHne K CepBepy, Mbl MOAY4YUM
coobLleHMe 0 TOM, YTO coegmHeHne HeBO3MOXHO (Failed to connect).

NTakK, Mbl pacCMOTpenun cregyrouine 4Ba BapnaHTa:

1) nopT cBO6OAEH, Er0 HUKTO HE CNYyLUaeT, COeMHEHNEe HEBO3MOXHO;

2) NOPT 3aHAT, ero KTo-T0 CNyLIAaeT, O4HAKO HUKTO He OTBeYaer.

MpumedaHue

PasymeeTcs, cepBep MOXHO OCTAHOBWUTb He TO/MbKO HaxaTuem Ctrl+c
(nnn Ctrl+d, nnv BBOAOM AUPEKTUBLI .eXit)

BoT nporpamMmHblii BapuaHT (BaXHO, YTO 3K3EMMMAP COXPaHAeTCs B
NnepemMeHHON):

const s = require('node:http").Server().listen(4321);

s.closeQ;

50



[anee mbl 6ygem paboTaTb C KOAOM B OCHOBHOM He B REPL, a B Bue hainnos
cueHapueB, NPUYEM NO BO3MOXKHOCTU C MCNOMb30BAHWEM HATMBHOW MOAY/IbHOCTU
ECMAScript. [Ana  pefakTUpoBaHWA  UCXOAHOr0O  Koda  PeKOMeHAyeTcs
MCnonbL30BaTb TEKCTOBbI pepakTop Visual Studio Code (Korga Mbl BHOCUM
N3MEHEHUS B KO, TO COXPaHSieM UX M Ham TpebyeTcs CHOBA BbINOSIHUTL KOMaHAY
3anycka. 3TO X04yeTcs aBTOMaTu3uMpoBaTtb, W A0 NOABNEeHUS Bepcuu 19 3apavy
HabNAeHNS 3a U3MEHEHMAMU UCXOLHOIO Kofa M nepesanycka BbIMOMHAM MakeT
nodemon. OfHaKo HayMHasa Cc Bepcun 19 MOXXHO MCNONb30BaTL NapameTp --watch
KOMaHAbl node.)

Mogaynb node:http npegoctaBnsetr Ham abpuyHyro yHKUUO Server (Unu
createServer), KoTopasi, 6yayumn Bbl3BaHa, BO3BpallaeT 06bEKT Knacca http.Server
fhttps://nodeis.org/api/http.html#http class http server)

Kpome Toro, aTOT 06beKT peanunsyeT nHTepdenc EventEmitter.

import { Server }from 'node:http’;
import { EventEmitter } from 'events’;

const s = ServerQ);
console.log(s instanceof EventEmitter); T7true

s.listen(4321);

NlnctnHr 9. [lemMoHcTpaumusa Toro akrta 4to http-cepBep ecTb 3K3emnsap
EventEmitter

MocnefHU pakT 03Ha4YaeT, YTO Mbl MOXEM MOAMNMUCaTb CEPBEP S Ha COObITHE
request, KOTOpoe BO3HMKaET, Korga KnveHT obpawaetcs ¢ HTTP-3anpocom. Kpome
TOro, 3TOT (pakT O3HAYaeT, YTO Mbl MOXEM 0€3 y4yacTusa KIMeHTa CreHepupoBaTh
(emit) Takoe co6bITUE, UTO MOBMEYET 3a COOOI 3aNyCK NOANNUCAHHOM PYHKUMK - 3TO
MCMOb3yeTcs NPU TECTUPOBAHUMN.

[ob6aBuMm 06paboTKy 3anpoca. HaunMHas ¢ 3TOro MOMeHTa Mbl paboTaem B
(hainne (Ha30BEM ero server.mjs n 3anyckaem node —watch server.mjs)

import { Server }from 'node:http’;

const s = Server));
s.on('requesf, (req, res) => res.end('OK\n"));
s.listen) 4321);
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Tenepb Npy 06paLLEHNN KAMEHTa WM WMHULMUPOBAHUM COObITMS request
BPYYHYIO Mbl OyzleM MonyyaTb OTBET:

curl localhost:4321 -i

HTTP/11 200 OK

Date: Sun, 01 Aug 2022 15:28:47 GMT
Connection: keep-alive
Content-Length: 3

OK

NTak, Beb-cepep ¢ 6a30BON (PYHKUMOHAIbHOCTHIO MO YMOMYAHNIO HUKaK He
pearvipyeT Ha 3anpochbl - 3TV peakuun HY>KHO OMpeaeniiTb CaMOCTOATeNIbHO. 34€eCh
yCcmaTpuBaeTCs lorMka Javascript - ecny co3fatb Ha Be6-CTpaHMLEe KHOMKY W He
onpefennTb cnywatens cobbiTusa click, KHonka ToXe He OyfeT pearMpoBaTb Ha
LLEeNYKM.

Mo ymonyaHuo cepsep Bblgan oTBeT € kogom 200. 31O Bcerga MOXHO
nepeonpesennTsb.

Kpome TOro, mMbl BMAMM, YTO MO YMO/YaHMIO OTCbINAETCA MUHUMA/bHbIN
Habop HTTP-3aronoekoB. Cpean HUX - 3aronosok Content-Length, coo6Lyaroymia
4yncno nepefaHHbIX 6ainT. B Hallem cnydae 310 cnefyrouime 6anTbi:

4f
4b
Oa

Mepsble aBa - ASCII-koabl aHrnmiickux 6yks O n K, a Tpetuii - cumBON
nepeHoca CTPOKM \n.

MeTog listen, KOTOpbIA MHALMMPYET NPOLECC CNYLUAHUA COeAVHEHWI, TaKKe
NPUHaNEXNT cepepy. Ecnmn ykasaTb HOMep MopTa, KOTOPbLIA Y)XKe UCMOo/b3yeTcs,
TO MOMYYNM HEOT/IaBNMBaEMYIO (haTa/lbHYH) aCMHXPOHHYHO OLWmnOKy (Error: listen
EADDRINUSE).

Ecnun e B BbI3oBe MeToAa listen y6patb HOMep nopTa, TO OH OyAeT Ha3HayeH
aBTOMaTMYeCKM M3 Ymca HeMCrnosb3yemblX B AaHHbIA MOMEHT. KcTatu, K/IMEHTY
MOpT Has3Ha4aeTCcA aBTOMaTMyecku Bcerga. o ymonyaHuto npu TakoM Cnocobe
3arnycka cepsep 6yaeTt AOCTYrMeH ApYrM KOMMbOTepaM /IOKa/lbHON ceTn. B meTofe
listen Mbl MOXeM YyKa3aTb, 4YTO MPOC/YLUMBAEM TOMbKO J1OKa/lbHbIA CETEBOM
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NHTepgenc (NpUbanHANUTL), N 3TUM OTK/IHOUMTL BO3MOXKHOCTb NOCbINaTh 3anpochl
NOKanbHOMY Beb-CcepBepy C APYruxX KOMMbIOTEPOB /I0KANIbHOWN CETW.
Jdisten(4321,7l ..)

Hwuxe npuBedéH npumep CLEHapWs C CepBEPOM, KOTOPbIA He 3HAeT 3apaHee,
Kakoi nopt 6yaeT cnywatb. OH BblfaéT HOMep mnocne 3anycka. Bbl moxete
NnonyunTb cueHapuin komaHgon waget littps://kodaktor.m/j/port.mjs n 3anyctuTb
KoMaHAoi node port.mjs

import { Server } from 'node:http’;

const s = ServerQ;

s.on('requesf, (req, res) => res.end('OK\n"));

s.listen(() => console.log('nopT: ${s.address().port)"));

Bbl nonyuute Homep nopta Buaga 54321. BbinonHuTe o6palleHue K
localhost: 54321
(nogctaBbTe HOMEP MOPTa, MNONYYEHHbI B pe3ynbTate paboTbl CLUeHapus)

Takune naketbl, Kak portfinder, HaxogAT cBO6OAHbIA MOPT 60Nee «ABHbIM»
obpasom. MMpu aTom Korga npuioXeHue 3anyckaetca Ha PaaS tuna Heroku, cpega
npegoctasndeTr nopt, u B MeTofe listen ykasbiBalOT BblpaXXeHWe Buia
process.env.PORT | 4321 nu6o process.env.PORT ?? 4321. BblpaxeHue ¢
onepaTtopoM | peanu3yer COKpaWEHHYH CXeMYy BbIYMCNEHUIA: eCN KaKuM-1no6o
cnocobom 6bina ycTaHOB/ieHa MepeMeHHas OKpyxeHus PORT, onepatop
MCNOMb3yeT €€, MHaye BblYMCNeHWe OyaeT NPOAO/HKEHO M OyaeT MCMNo/sb30BaH
npasblil onepaHg C 4uc/ioM. IOTO YAOOHO ANA 3anycka NPUIOXKEHUA B pasHbIX
cpefax. Ha cerogHsAWHMIA AeHb eCTb CMbICN NMepernTn oT onepartopa | K onepaTtopy
?? (Nullish coalescing) n3 ECMAScript 2020, cemaHTUKa KOTOPOro wuieanbHO
COOTBETCTBYET paccMaTpuBaemMou CcUTyauuu.

Tak Kak cobblTve request camoe BaxHOoe, ero 06paboTuMK MOXET ObITb
nepefaH B BbI30B PYHKLUMW Server B Ka4ecTBe CayLlaTens coobiTUA N0 YMONYaHUIO.
B Tex npumepax, KOTOpble OTAMYAKOTCA OT HUWKENPUBELEHHOIO TOJIbKO
cofiep>aHnem aToro 06paboTymka, Mbl 6yemM NPUBOAUTDL NNLLL €0 KOA.

import { Server } from 'nodedittp’;

const s = Server((req, res) => res end('OKAN"));
s.listen(4321);

3Ta (OYHKUMUS - aCUHXPOHHbIV KONM63K. [aHHbli (DakT OYeHb BaXKeH AN
MOHMMaHMA TOro, Kak 0OCHOBaHHbI Ha Nodejs Be6-cepBep 06X0AMTCS € 3anpocamm
N O0ODBACHAET ero BbICOKYIHO 3(P(HeKTUBHOCTL Mpu 06paboTKe 60MbLIOr0 4ymucna
O[JHOBPEMEHHO MOCTyMalLMX 3anpocoB. Mbl eLlé BEPHEMCA K 3TOMY, a ceivac
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paCcCMOTPUM, KaK Mbl MOXEM KOHTPONMNPOBaTb BbIMO/IHEHME OTBETa B pPEXUME
nowaroBoro BbIMOJ/IHEHUA.

Otnagka

[Ona oTcneXxxmnsaHMa Xo4a BbINOMHEHUA CLEHApUA UCMOMb3YETCA MHCTPYMEHT
oTnagku (debugging). ECTeCTBEHHO, Mbl MOXeM TMOMYYUTb BCK MOMHOTY
NH(OpMaLMKM 0 TOM, YTO UCMNOMb3YETCHA B MporpaMme 13 JOKYMEHTaLUKN, HO Takxe
nosie3Hble CBEAEHUA MOXXHO M3BJieYb B X04e OT/naAku. Mbl MOXEM UCNONb30BaTh
pa3/inyHble MHCTPYMEHTbl O0TNaAKW. basoBbiM MHCTPYMEHTOM fBNSETCA KOMaHAa,
Korga Mol 3anyckaem Node ¢ kito4yoMm inspect-brk 1 ykasbiBaem nmsa cueHapums.

B Hawem cnyyae 310 6yaeT index.js mam index.mjs. Ipu 3anycke TakKoW
KOMaHAbl CO034aBTCA NOAK/MNHOYeHMe, KOTOPbIM MOMb3YeTCA KAWEHTCKad 4acTb
oTNafumKa, u B eé posin MOXeT BbiCTynaTb 6pay3ep Chrome u ero DevTools.

CyuiecTByeT TakXe UHCTPYMEHT, KOTopblA Ha3biBaetcs NDM oT Google, HO
MOCKO/IbKY Mbl y)Ke Hayanu paboTty B pegakTope koga Visual Studio Code, normyHo
OyaeT BOCMONb30BaTbCA  BCTPOEHHbIM  MHCTPYMEHTOM  OTNajKW, KOTOPbIN
NnpefAcTaB/ieH B 3TOM pefaKTope, OH A0CTAaTOYHO yfo6eH. Ceilyac y Hac umeetcs
NMPUNOXXeHNe, KOTOPOe OTK/IMKAETCA Ha 3amnpockl noctynatouwme Ha localhost n Ha
nopt 4321. Mbl NPOCTO Nosy4yaem OTBET M HUYero 6osee. Tenepb 3afjava COCTOUT B
TOM, YTOObI 3TOT OTBET MOCLINIATL HEe B NMpOrpaMmmMe, 4To6bl Mbl MOT/IN €r0 BPYUHYHO
OTNPaBUTbL B PeXunme OTNaLKMW.

Ona atoro npegHasHadeHbl KHonka Run and Debug u komaHpa debugger,

KoTopas Urpaet posib TpUrrepa TO4KM oCcTaHOBa.
o o MM— ML

RUN index.js * U package.ison

index.js > W s > 0 Serverj) callback
import { Server > from 'http’;

const s = Server((req, res) => {

Run and Debug 1
2

To customize Run and 3 debugger; |
4
5

Debug create a 1.
launch.json file. s listen (4321);

Node.js Debug
Terminal

PucyHok 18. KomaHpga debugger

Mbl 0ONMXHbI OyfeM eCTeCTBEHHO OCTaHOBUTbL PaboTy NpefblAYyLLero ceaHca,
OTKPbLITOr0O B TepMWHane, nocne 3Toro Haxartb Ha KHonky Run and Debug u
BblOpaTb BapmaHT Node.js.

3anyck v otnag |BblbepuTe oTnaguvK

Deno

PucyHok 19. Bebi6op otnagumka B Visual Studio Code
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Tenepb Halle NPUNOXKeHUEe paboTaeT B peXxume oTNaaKu, 1, eCnm 06paTUTbCS
K MPUIOXEHNIO, TO €CTb NOCNaTb KIMEHTCKUIA 3anpoc, TO cpaboTaeT 3Ta yHKLMS,
06paboTumMK 3anpoca 1 cpaboTaeT TOYKaA OCTaHOBaA.

[Ons yno6cTtBa OTKpoeM ewé oAuMH TepMUHan WM Hanuwem KomaHgy curl
localhost:4321, n nocne HaxaTua Enter 6ygem Habnwogatb Kak cpaboTaeT TOYKa
0CTaHoBa.

Index.|s —20220824J24726 couw |

3AMYCK . N HeT KoH(Urypa index.js 4 X package.json 0O -
v MEPEMEHHbIE index.js > TypeScript >(«) s >0 Server() callback b t T 0 D
v Local 1 import { Server > from UYiwdejhttg”";
> req: IncomingMessage {_readableState,, const s = Serverl(ref, nts) => {
= 3 debugger;,
> res: ServerResponse {.events: {-}, .
. . )
this: undefined s.listen (4321);
> Module
ab V' KOHTPO/IbHOE 3HAYEHVE
V CTEK Bbi30BOB TEPMUHAN  MPOBJEMbI ¢ BbIXOAHBIE JAHHBIE
v fil.. PAUSED ON DEBUGGER STATEMENT
. . W zsh
<anonymous> index.js 135 |
Mokasartb ewle 3: Skipped by skipFiles  cur
MTTPLW LW Ibl MESSAGE
0 Moka3sartb ewle 8: Skipped by skipFiles
TCPSERVERWRAP
Mokasartb I Hio B: Sikinneri bv skioFiles
PucyHok 20. CpabaTtbiBaHME TOYKMN OCTaHOBA
Mocne cpabaTbiBaHUA TOYKM ocTaHOBKa B Debug console mbl Bugum

COo06LLEHNE O TOM, YTO OTNAAYMK 3anNyCTUNCS U MOXEM BPYUHYIO BblAaTb OTBET
XAYLLIEMY ero KNueHTy...

v CTEK BbI3OBOB

oo dunbTp (Hanpumep: text, (exclude)
Kr ¢ L. PAUSED ON DEBUGGER STATEMENT losudarev/ .volta/bin/node ./index.js
<anonymous> index.js 3:5 Mpo6nems! (4)
Moka3saTb euie 3: Skipped by skipFile: #i';:zf::ziz:i:'e
HTTPINCOMINGMESSAGE
n 8: Skipped by skipFile: Jupyter
okasatb euie 8: Skipped by skipFile: comments

MokasaTb ewe B: Skinned bv skioFiles

> 3AIrPY>XEHHbIE CLEHAPUN

PucyHok 21.

KoHconb oTnagku

... TO ecTb HanucaTb res.end u npegocTaBuUThb KaKOVI-HM6y,D|b I'IpOCTOI7I OTBET.
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®dunbtp (Han

/Users/ilyagosudarev/ .volta/bin/node ./index.js
res.end("OK\n");

N ServerResponse {.events: -eventsCount: 1, mc
d, outputData: Array(0), outputSize: 0, .}

> res.end(“OK\n");|
PucyHok 22. Py4yHas oTnpaBKa OTBeTa CepBepa B KOHCO/IN OTNaAKK

[Mocne nosBneHUs 0TBeTa, ANA TOro 4YTOObI 3aBEPLINTL 3TOT UUKIN 06p8.60TKI/I
3afpoca, Mbl HOKMMaeM Ha KHOMKY Continue, To ecTb MPOAO/IXKNTD.

= I> A i ? o O
Mpogonmxntb (F5)

PucyHok 23. KHoNKu ynpaBneHus oTnaaKoi

lMocne aTtoro BCE MOXHO MOBTOPATL 3aHOBO. HO paBaiiTe Ternepb HEMHOro
nouccnefyem TO YTO NpoucxoauT. Hanpumep, NOCMOTPUM YeMm SABNAeTCA req,
KOTOpbIA YyKa3aH B KayecTBe OAHOro M3 napameTpoB o6paboTyumka cobbITUA
3anpoca.

Mbl 34ecb BUAMUM, YTO req 3TO 3K3eMmnaap knacca IncomingMessage. B cBoto
oyepefb res - 3TO 3k3emnaap kKnacca ServerResponse. M IncomingMessage u
ServerResponse ABNAOTCA KnaccaMun, KOTOpble AOCTYMHbI BO BCTPOEHHOM MoJay/e
HTTP. MocKonbKy y Hac ecTb A4OCTYN K NEPEMEHHON req, Mbl MOXEM MCCNeaoBaTthb
CBOMCTBA, KOTOPble AOCTYMHbI B req. O4HUM U3 TaKUX CBOWCTB sABnseTcA uri. OHO
NMokasblBaeT 3anpallmnBaemblin MapwpyT. CBOMCTBO req.method oTo6paXkaeT MeToA,
KOTOPbIM Obl/1 OTNPAB/IEH 3aMpoC K/WeHTa, ceivac ato GET.

Kctatn, dyepe3 ccbinky req.client pgoctyneH TCP-CcokeT, KOTOpbIN
ncnonb3yetrca B fdaHHoOM HTTP-coeguHeHun. T[locne oTnpaBkW 3anpoca W
cpabaTbiBaHUA 0T/afuMKa Mbl MOXXEM B KOHCO/IN OTNAAKWN HanucaTb

reg.client.write(‘one’);

reg.client.end(‘two’);

n HaxkaTb Continue

W Torpa curl c napameTpom -i NOKaXeT TONbKO onetwo, 6e3 BCAKNX 3aro/I0BKOB
HTTP, noTomy 4TO Mbl OTNpPaBUAN [JaHHble B CbIpOM HU3KOYPOBHEBOM BUAE, KakK
ecnn 6bl UCMONb30Ba/IM HU3KOYPOBHEBLIN MOAYb node:net.

N ewé oTnpaBMM TOYHO TaKOW e 3anpoc, Ho metogom POST (curl
localhost:4321 -XPOST). Mbl MOXeM yBUAETb, YTO CBOMCTBO req.method Tenepb
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cofepxunt POST. 3T0 nokasblBaeT, YTO CEPBEPHOE MPUIOXEHME B TOM (hopme,
KOTOPYHO Mbl ceryac nepej coboi BuaMM, XapakTepmnsyeTcs CBOMCTBOM KOTOPOE Mbl
paHee 0603Haunnn Kak method-agnostic. To ecTb OHO [fenaeT O4HO WU TOXe,
He3aBWCMMO OT TOr0 KakMM MeTOofOoM Oblnl MocnaH 3anpoc (BNpoyem, TO Xe camoe
KacaeTcs M MapLipyTa UM nyTu, KOTOPbIA YKa3blBaeTCA MOCne UMEHW XOocTa B
KOMO6MHaLMM ¢ HOMEPOM nopTa).

[MoCTpOEHHOE HaMW MPUSIOXKEHME He 3aBMCUT HWX OT MapLupyTa, HA OT METOAA.
Ecnm mbl XOTUMM, 4TO6bI OHO MO-pPa3HOMY pearmpoBasio Ha 3anpochbl, NPUXoaALue
Ha pasHble MapwpyTbl W pasHbIMW MEeTo4amMKu, Mbl [AO/DKHbI  OMepupoBaThb
ceomcTBamu req.url u reg.method gna Toro 4to6bLl AU HEPEHUMPOBATL MO 3TUM
napameTpam.

Ecnun B 0TBeT Ha 3aMpoC BbINOMHATL CHayana res.write n ToNbKO NOTOM res.end,
TO OTBeT OYyAeT COCTOATb M3 COBOKYMHOCTM MOCMAHHbIX AaHHbIX, MOC/e TOro Kak
Mbl 3aBEpPLUMM LUK 06paboTKmM 3anpoca. ObpaTnTe BHUMaHME Ha 3aro/ioBOK OTBeTa
Transfer-Encoding: chunked. NHpopmauns npu obpaboTke 3anpoca noctynana B
OTBET NOPUMAMU - YaHKaMWU.

(base) -» \
m RUN > IV {*e w index,js e+  ( packagejson w Jcurl localbost:4321/hell;p X
POST
V VARIABLES EE TG o n Server!) callback HTTP/L.1 200 CK
Date: Sun. 05 Jul 2020 20:42:05
const s = Server! ( 4, 1 >1>{ _awr
1 debugger; Connection: keep-alive
|>: Transfer-Encoding: chunked
s.listen(4321); // route agnosti
To be continued...Ok
(base) -» |
Off v WATCH

Q2

(]

PROBLEMS ~ DEBUGCONSOLE = ee= w ~ x |
true
res.endC’OkXn");
Server-Response {.events: Object, .eventsCount:

> 1, .moxUsteners: undefined, outputDato: Array
0), outputSize: 0,

% (0), outp 2
> J

®@oAo © Ln3,Col3 Spaces 4 UTF-8 LF JavaScript Prettier

PucyHok 24. Oteet Tuna Transfer-Encoding: chunked

v CALLSTACK

B 3TOM cnyyae He MPOUCXOAMT aBTOMATMUYECKOr0 BbIUMCEHUS 06LLEN ANNHbI
cooblleHns u 6Gpaysepy npegnaraetcs NpuMHMMaTb WMHGOPMaLMIO MopuusiMK, a
MOTOM BblfaTb 3TV MOPLUUN KaK eWHbIA MH(HOPMALMOHHbIA 6N0K. 3TO BO3MOXHO
6narogaps TOMy, 4TO MeToAbl write 1 end ABNAOTCA Ha camoM [ene MeTogamu
MOTOKOB.

A Tloapo6GHOe OCBelleHWe TeMbl MOTOKOB He BXOAMT B 3aayM Hallero
Moco6us - Mbl U3NM0XWUAN NIULLL HEKOTOpPbIE CBeleHUs B EnaBe 2, HO Bbl MOXETe
CaMOCTOATENbHO MNpofenaTb CNeAyHOLWNA 3KCNEPUMEHT: MMMNOPTUPOBATb Knacc
Stream 13 cTaHAapTHOro mMoayns node:stream M NPOBepPUTb TOT (PAKT, UTO OOBLEKT
res sIBNIETCS €ro MHCTAHCOM (MK 3K3eMNAApoM). Bbl 4O/MKHBLI 6yaeTe NONyuYnThb B
KOHCO/IN 3Ha4eHue true.
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import { Stream } from 'stream’;

const s = Server((req, res) => {
console.log(res instanceof Stream);
debugger;

*)’

PucyHok 25. OG6bBEKT res Kak MHCTaHC NOTOoKa

[anee, 06paTMBLLINCL K AOKYMEHTaLUKM no knaccy Stream, Bbl YBUAWUTE, UTO
9K3eMMNAAPbl 3TOro Knacca Nofaep>KmMBatoT MeToAbl Write 1 end. Vicnonb3ys meTop
write MOXHO MocblnaTb B MOTOK Nopuuu MHpopmauun. B gaHHOM cnydae 37O
MOTOK, NOAAePXMBAOLLINIA 3anncCb. A C NOMOLLbIO MeToAa end MOXHO 3aBepLUNTb
OTMNpaBKy [aHHbIX. Bbi3oB MeToga end 06s3aTenieH A/s 3aBepLUEHUs 06paboTKu
3anpoca. ocne ero Bbi30Ba Yy)XXe He/fb3s Bbl3BaTb Write, a MocneaytoL e Bbi30Bbl
end UrHopupytoTcs.

Lo ? I T O vy Serv

UWaslWwW % Slop cOrn

PUCYHOK 26. BbIX0f 13 pexunma oTnagku

[nqa 3aBeplueHMa oTNagkn HaXXMEM Ha Stop.

NTak, Korga cobbiTve request BO3HWKaeT, CUCTEMa Bbl3blBaeT (YHKLMIO-
06paboTumMkK ” nepenaét el 06BLEKTbI, ONMUCbIBaroWMe 3anpoc U oTeeT. OHU
SBNAKOTCA 3K3eMMAspamu KnaccoB, COOTBETCTBEHHO, http.IncomingMessage wu
http.ServerResponse. CooTBeTCTBYHOLWMe (OpManbHble MapamMeTpbl  4acTo
Ha3blBaKOTCSA req W res.

import http from 'node:http’;
import { EventEmitter j from 'node:events'’;
import { Readable. Stream } from 'node:stream’;

const s = http
Server((req, res) => {
console.log(req instanceof http.IncomingMessage); true

console.log(req instanceof EventEmitter); / true
console.log(req instanceof Readable); true
console.log(res instanceof http.ServerResponse);
console.log(res instanceof EventEmitter); Ttrue
console.log(res instanceof Stream); xtrue

res.end (0K);
,}Risten(() => console.log(s.address().port));

Nuctnir 10. OemoHcTpauyms Toro akra 4to req M res CyTb 3K3eMNAsApbl
EventEmitter u noToKoOB
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http://http.IncomingMessage
http://http.ServerResponse
http://http.IncomingMessage
http://http.ServerResponse

Kak 6b1710 nokasaHo B 'naBe 2, nNpu MCNosib3oBaHUKM MoAyns node:net Mmbl
onepupyem ofHuM o6bekToM (TCP-cokeToM), KOTOpbIA MpeacTaBnseT cobou
MOMIHOAYNNEKCHbIA MOTOK, CAyXawuii n gns OTNpaBKU AaHHbLIX CepBepy, W Ans
oTBeTa KnueHTy. Mpu ncnonb3oBaHun node:http mMbl abcTparmpyemcsi 0T COKeTa U
pabotaem c AByMsA 60/iee BbICOKOYPOBHEBbLIMUN CYLLHOCTAMM, ABYMSA NOTOKaMu, u
yepes Nepsblil NOCbINAEM 3anpoc CepsBepy, a Yepes BTOPOM Mosyyaem OTBeT.

/ITaK, Mbl OTNPaBsieM flaHHbIe, MPU HEOOXOANMOCTM Pa3buBas UX Ha NopLUK-
YaHKW, [/15 Yero cHauyana CKO/bKO YrOAHO pa3 Bbi3blBaeM MeToj Write, 3aTeM B
KOHLe OfIMH pa3 meToq end:

const s = Server((req, res) => {
res.write('OK");
res.end(’ );

1

MNpumevaHue

B uenouky wmx 06beAUHUTbL He mnonyuymTtca: res.end Bo3BpalwjaeT
ServerResponce, a res.write Bo3Bpauiaet true nnn false (true, ecnu Bce
JaHHble OblnM ycnewHo OydepusosaHbl, false ecnu Bce mnmM 4acTb
[laHHbIX OblIX NOCTaB/EHbI B 04EPe/b B NamATU NOMb30BaTeNs, cobbITUe
'drain’ ncnyckaetcs, Korga 6ygep cHoBa cBOGOAEH).

BbifjaBaTb MOXHO Kakoe YyrogHo COAepXXUMmoe, B 3TOM cny4vae npo6iemoit
KnueHTa 6yfet cnocob ero 06paboTkn. Hanpumep, Bblgagmm 6amnThl.

res.write(Buffer.from([l, 2, 33]));
res.end();

OT0 fBHas pa60Ta C ABOMYHbLIMW [AaHHbIMWA, MOXHO YKa3aTb HEABHO
Nu0002\u0001\u00211

Tak)Xe MOXHO WCNONb30BaTb I/I30MOpCbeII7I BapunaHT C TUMWU3NPOBaHHbLIM
MaCCUBOM:

const bytes = new Uint8Array(3);
bytes[0] =2; bytes[l] = 1, bytes[2]=34;
res.write(bytes);

UTo6bl NONYYNUTL 3TN AaHHbIe, BbinonHAeM: curl localhost:4321 -o file.dat
N CMOTPUM cofepXXumoe (ainna B HEX-pexunme.

CosgaTtb 6anTbl MOXXHO U HanpamMyro 13 MaccuBa:
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new Uint8Array([2,1, 0x21]);

Ecnu Gpaysep mony4aeT COfepXUMOe, KOTOPOe HEBO3MOXHO 0T06pasvTh B
OKHe, TO NpeAanaraeT ero ckavatb. Mbl MOXeM SBHO YKas3aTb Takoe MOBEAeHWe C

nomouwbio 3arosioBka Content-Disposition,

‘attachment; filename-'file.dat™

Hanpumep 'Content-Disposition':

Mbl MOXeM CyAWTb 0 Yaiikax, ecnu uccnegyem cepsep Ha Node Kak OH €CTb,

6e3 MPOMEXYTOUHbIX CepBepoB

NGINX. HacTtpoiika

chunked transfer encoding off; oTknto4aeT NOpPUMOHHYK Bblgady. Kpome ToOro,
curl cobupaeT B 04HY CTPOKY BCE YTO NPUXOAUT B BUAE YalKOB. MO3TOMY HYXXHO
ncnonb3oBaTh KNMeHT Ha Node 1 oTcnexmnsatb cobbITUE data.

YnpaxHeHune 5

CpaBHuTe paboTty koga Ha PHP u Ha JavaScript/Node.js, 3anycTuB cepsBep u

noceTVB MapLIpyT B Gpay3epe

bpaysep XAOET BCHO CTpaHuuy
(pending)

<?php

echo '<h1>1</h2>"

e

sleep(5);
echo '<h2>2</h2>",

Server((req, res) -> {
res.write('<h 1> 1</h 1>");
((y, x = Date.now()) => {while
(Date.now() - x <vy) ;}H(5000);
res.end('<h2>2</h2>");

by
Jlisten(4321);

Bpay3ep BbIBOAUT MO YacTAM

<?php
echo '<h1>1</h2>",
ob_flush();
flush();
sleep(5);
echo '<h2>2</h2>",

Server((req, res) => {
res.write('<h1>h1</h 1>");
setTimeout(() => {

res.end('<h2>h2</h2>");
}, 5000);

)
listen(4321);

BepHémca K npeAblayLemy npuMepy u 3ameHuM aHrnuiickoe OK Ha pycckoe

[a

const s =Server((req, res) => {
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res.write(”a');
res.end('\n’);

bk

CepBep oTOWNET yXKe He 3, a 5 6aiToB (dO, 94, dO, bO, Oa), Tak Kak pycckue
OYKBbI 3[eCb 3aKOAMPOBaHbl ABYMA 6anlTaMn Kaxkaas.

OTKpbIB COOTBETCTBYHOLLNIA aapec B Gpay3epe, Mbl C BbICOKO BEPOATHOCTbIO
YBUAUM JpYyriue CUMBO/IbI

<< > C © localhost:4321

p « p 0
PUCYHOK 27. HeBepHoe oToOpaxeHne KUpUNInNYeckonm 6ykBebl B bpaysepe

3TO NpoucxoanT BCNeACTBME TOT0, UTO Gpay3ep MHTEPNPETUPYET NPUCNAHHbIE
6ainTbl He Kak UTF-8. EMy cneayeT SIBHO yKasaTb 3TO Aenatb. [Ans atoro cnegyet
ncnonb3oBaTtb metod writeHead:

import http from 'node:http’;

http.Server((req, res) =>
res.writeHead (200, {'Content-Type": 'text/plain; charset=utf-8" J);
res.write(*a'");
res.end(" );

)
Jlisten(4321);

NnctuHr 11. Cepsep, oTcbinatowmin 3aronoBok Content-Type u Transfer-
Encoding

Mbl ykasbiBaeM 3gecb MIME-Tun text/plain 1 CcOBGCTBEHHO KOAWMPOBKY.
Bbi3blBag 3TOT MeTOA, Mbl TakKXe YKa3blBaeM W KO cTartyca oTBeTa. HMUTO He
MeLlaeT yKasaTb Kofg 404.

MockonbKy npu paboTe C naHkamMn Beb-CepBep He OTCbl1aeT BbIYMCIEHHOE
KONnMuecTBO 6GainToB OTBeTa (OTCblNaeTcsa 3aronoBok Transfer-Encoding: chunked),
Mbl MOXEM SBHO YKa3aTb KNMEHTY, Kakoe KOIMYecTBo 6aiT ByaeT oToC/naHo.

const s = Server((req, res) => {
res.writeHead (200, {
'‘Content-Type'": 'text/plain; charset=utf-8',
‘Content-Length": 5

)
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res.write(”a');
res.end(" );

1

Haw Beb-cepBep OTBeYaeT OA4MHAKOBO Ha 3anpochbl, MepefaHHble /H0O6bIMY
metogamu (method agnostic / «ctunb Apache»). EcnM Mbl XOTUM MO-pa3HOMY
obpabatbiBaTb 3anpocbl, OTMpaBfieHHble pas3HbIMW MeTodamu, TO [AO/DKHbI
npoymnTaTh 3Ha4YeHMe cBoicTBa req.method 1 NCNoOb30BaTh CTPYKTYPY BETB/IEHUS.
Brnpoyem, cuMTbiBaHME WHMOPMaLMU OT KAMEHTa OpPraHn30BaHO MO-PasHOMY.
[aHHble nepeparoTca B 3arofioBkax, B BuAe rnarona, kak yacte URL u B Tene
coobuweHns (Mnaea 1). UTo6bl NpounTaTh AaHHbIE B BUAE 3aro/I0BKOB, [OCTATOYHO
cBoicTBa req.headers:

BbinonHMTE 3anpoc
curl https://fork.kodaktor.ru/getheaders -H "User-Agent:" -H "Accept:"

. M cepBep BEPHAT 3arofIoBKN, KOTOpble oToCNan KnueHT curl (B KonnyecTse
AByX: host n connection). 3atem nepeigute no https://fork.kodaktor.ru/getheaders B
bpay3epe 1 cpaBHUTe pe3ynbTaT (NOCMOTPEB ero Bo BKnaake Network).

NTaK, 4TOObI OTNPaBUTL 3aro/ioBKM B OTBETE CepBepa, MOXXHO MCMNO/b30BaTh
MeToA 06bekTa oTBeTa (res) writeHead. B coyeTaHuu ¢ onepaTopoM rest/spread mbl
MOXeM YA0OHO COefMHATL BMECTe HECKO/IbKO OnpefenéHHbIX paHee 3aro/i0BKOB
(npeacTaBneHbl Kak 00bEKTHI):

consthu ={
'‘Content-Type' 'text/html; charset=utf-8'

J2

const cors ={
'‘Access-Control-Allow-Origin’
'‘Access-Control-Allow-Methods' 'GET,POST,PUT,DELETE,OPTIONS',
'‘Access-Control-Allow-Headers' 'Content-Type,Accept,Access-Control-
Allow-Headers'

2
res.writeHead (200, { ...hu, ...cors });

B 3HaueHun nona Content-Type Mbl ykasbiBaeM MIME-Tn v KoAUPOBKY
(ctaHgapTom fe-thakTo ABnsertca utf-8).
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PacwunpeHue daiina Tun gaHHbIX

CSs application/x-pointplus
html text/html

ipg Image/jpeg

js text/javascript

png image/png

txt text/plain

zip application/zip

PucyHok 28. PasnuuHble MIME-TuNbI

Cross-origin resource sharing (CORS; ¢ aHIn. — «COBMECTHO€ UCMO/b30BaHue
PECYPCOB MeXAy pasHbIMW WUCTOMHUKAMW») — TEXHONOrMs COBPEMEHHbIX
Opay3epoB, KoTopas Mo3BOMSET NPeAoCTaBUTbL BebG-CTpaHMLE AOCTYN K pecypcam
APYroro AoMeHa. B npumepe Bbille yKa3aHa 3Bé3A04YKa (HaMMeHee 6Ge30mnacHbIii
NyTb) - NOAK/MHOYEHMNE pa3peLlaroTcs KIMEHTCKOMY CLEHapUMIo, HaxoaslemMycs Ha
nbom xocre.

Agpec httPs://kodaktor.ru/g/ko resp  He oTgpaért 3aronoBkm CORS 6e3
[JOMOMHUTENBHOTO YyKasaHusA. [103aToMy 06paTUTbC K HeMy C ApYyroro cepsepa
K/IMEHTCKMUM CLieHapueM HeBO3MOXHO 6e3 OLINOKMN.

O Access to fetch at *httPs://kodaktor.ru/q/ko reso“ from origin lhttps://cdDn.io" has been index.html:!
blocked by CORS policy: No “Access-Control-Allow-Origin® header is present on the requested resource.
If an opaque response serves your needs, set the request®s mode to "no-cors® to fetch the resource with

CORS disabled.

O »GET https://kodaktor._ru/a/ko resp net::ERR_FAILED pen.1s:5
0] » Uncaught (in promise) TypeError: Failed to fetch pen.is:8

PucyHok 29. Owwunbka npyn ncnonb3osaHum nonutnkn CORS

OpaHako ecny UCMo/b30BaTb NMPOMEXYTOUHbIA CepBep, KOTOPbIA OTAAET 3TU
3arofloBKM 1 paboTaeT KakK MNPOKCW, TO 3TO OrpaHU4YeHUe MOXHO O060UTK
(https://cors-anywhere.herokuapp.com/https://kodaktor.ru/g/ko resp).

MpocTelilas MapwpyTr3aums

Haw Be6-cepBep TaKXe OAMHAKOBO OTBEYAaeT Ha BCe 3anpochbl K AaHHOMY
XOCTY He3aBMUCMMO OT CTPYKTypbl nyTu (route-agnostic). Ecnm Mbl XOTUM
YUnTbIBaTb UH(OPMALINIO, KOTOpas HaXOAWUTCS B afPECHOl CTPOKE, TO [AOMXKHbI
aHanu3MpoBaTb CBOWCTBO req.url (Kyga BKMOYaeTcs M CTpoKa 3ampoca rnocre
BOMPOCUTENLHOTO 3HaKa). VIHbIMK cnioBamu, Moaynb node:http He MHTepnpeTUpyeT
TO, UTO BbIFMSAUT KaK MyTb K (haiiny, B TaKOM KayecTBe, T.e. He MOAAEpXMBaeT
HWKaKOro BCTPOEHHOT0 MexaHu3Ma MaplipyTusaumnu. AHanornyHo node:http He
noAaep>KnBaeT MHTepnpeTauuno QueryString.
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Utobbl no agpecy http://localhost:4321/doc/new/vasya-new.htm  Hawie
CepBepHOE TMpPWJIOXKEHWe BblJaBaso UYTO-TO COAep)KaTe/lbHOe, COBEpPLUEHHO He
HY>XHO, 4TO06bI CyllecTBOBa/ Katasor doc u/unn kKatanor new u tem 6onee amn
vasya-new.htm - 370 o4eHb OT/IMYaeT CepBepHOe BeO-NPUMNOXKeHMEe OT 06bIYHOIO
Be6-cepBepa B cTune Apache, obcnyxusarowero aisibl. Ham BCEro nuib HY)XHO
NpefyCMOTPEeTb peakumMo Ha COOTBETCTBYHOLLNIA MapLUPYT:

if (req.url === 7ru") {
res.writeHead(200, {'Content-Type": text/html; charset=utf-8'});
res.write('<h 1><i>[a</i></h 1

I ?(req url /doc/new/vasya-new.htm)
res.write('<hl><i>Vasya Web Page</i></hI>\n");
Jelse {

res.write('"OK\n');
res.endQ;
NincTuHr 12. MpocTeiwan mapipyTnsayms Ha ocHoBe aHanm3aa reg.url

[ns aKcnepuMeHTUPOBaHUA, ANA CO3[4aHUA YCNOBUIN YyTb 6onee 6IM3KUX K
peanbHocTu, 4em localhost, MOXHO wcnonb3oBaTb cpefy repl.it, KoTopas
00befMHAET OHNAWH-PeaKTop, NO3BONAIOLWMNIA OCYLLECTBATL COBMECTHYIO paboTy
Haf KOA4OM, 1 cepBep. BoilenpunBedéHHbIN NpUMep AOCTYNEH N0 agpecy

https://kodaktor.ru/n/first node demo

Brokupyownin Kog

Mpu noctynneHun 3anpoca Konn6ak (req, res) => {... } nomewiaetca B
ouyepefb, M ecnn gns 06paboTKM 3anpoca He HYXHO 06paliaTbCA K BHELIHUM
pecypcam, Konnb6ak 6yfeT BbIMNONHEH MaKCMManbHO 6bICTPO. Pasymeetcs, ecnv B
KoZie 3TOro Konn6aka 6yaeT HeuTo 610Kupyollee spode unkna while ¢ orpoMHbIM
KO/IMYECTBOM MTepauunil, To aPpeKTUBHOCTb OYyAeT KpaliHe HM3KOW. Bcs oyepenb
OyaeT BbIHY)X/[eHa >X[AaTb, MOKa He BbIMNOAHMTCA O6MOKMpYLOWMIA Kog. A 3TO
O3Ha4yaeT, 4yTo TakKoW BebG-cepBep He OyaeT ob6bpabaTbiBaTb 3anpocbl B Mepuog
6/10KMpOBaHUS.

MpumMep MPUIOXKEHUSA, WAMOCTPUPYOWMIA  06paboTKy  BNOKUPYHOLWMX
3anpocos: https://kodaktor.m/g/second node demo

MapuwpyT /timer? npegnonaraeT yKa3zaHWe BPEMEHU B MUNJIMCEKYHAaX NOChe
3HakKa Bonpoca v BblJaéT OTBET CNYCTA 3TO BPEMA C NOMOLLbI MeToga setTimeout.
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1 const { Server > = requiret http”);

2

3 - const CORS = {

4 "Access-Control-Allow-Origin®:

5 "Access-Control-Allow-Methods®: I1GET,POST,DELETE",

6 "Access-Control-Allow-Headers®™: "Content-Type,Access-Control-Allow-Headers*®
7 3

8 const s = Serverl!(req, res) => {

9- if (req.url === “/ru”) {

10 res.writeHead(200, { "Content-Type": “text/html; charset=utf-8", ...CORS >);
11 res.writet "<hlxi>fla</ix/hlI>\n");

12 > else if (req.url === "/doc/new/vasya-new._htm") {

13 res.writet"<hlxi>Vasya Web Page</ix/hl>\n"%);

14 > else if (req.url.startsWitht"/timer®)) {

15 const secs = req.url._substringtl + req.url.index0ft"?%));

16 return setTimeoutt () => res.endt “<hlxi>Seconds: ${secs}</ix/hI>\n" ), secs);
17 > else if (req.url._.startsWitht"/blocking®)) {

18 const secs= req.url_substringtl + req.url.index0ft"?%));

19 tty = secs, x = Date.nowt)) => { while (Date.nowt) - x < Vy); PO;

20 return res.end("<hlxi>Seconds: ${secs}</ix/hI>\n");

21 > else if (req.url === "/download") {

22 > res.writeHead(200, {_}):;

25 res.writet*File\n");

26 * >else {

27 res.writet"0K\n");

28 >

29 res.endt);

30 >);

31 s.listen(4321);
PucyHok 30. [lo6aBneHne mapipyToB

Mocne 3anyckKa NPUIOXKeHUS Mbl MOXEM 06PaTUTLCA K 3TOMY MapLUpyTY:
https://seconcbodedemo.igossoudarev.repl.co/tirrier75000

®yHKUMA setTimeout paboTaeT aCMHXPOHHO, OHa OTKNafblBaeT BbIMOMHEHUE
CBOEro Konn6aka B oyepedb. Ha puCYHKe HMXKe NoAUYEPKHYTa MHCTPYKLUMS return:
ecnu eé yaanuTb, TO NOCNe 3aBepLUeHUs BETBNEHMS (CUHXPOHHOW CTPYKTYpbI)
ynpaBneHune nepeinaéTt K 29-ii CTpoke, KoTopas 3aBeplunT paboTy NoToka. B 3aTom
CNyyae aCMHXPOHHas onepauus u3 16-i1 CTPOKM He YCMeeT BbINOMHUTLCS.

14 } else if (req.url._startsWitht"/timer™)) {

15 const secs = req.url.substringtl + req.url.indexOft"?%));

16 return setTimeoutt () => res.endt "<hlxi>Seconds: ${secs}</ix/hl>\n*), secs);

17 } else if (req.url._startsWitht"/blocking®)) { ..> else if (req.url === "/download®) {..}
else {

27 res.writet"OK\n");

28 }

29 res.endt);

PucyHok 31. TMpenoTBpalleHne oWN6KK 3anucK nocne OKOHYaHUa NoToka
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MpoBeAéM 3KCnepuMeHT. B ofHOM Gpay3epe OT/I0XMUM BbINOMHEHWE 3anpoca
Ha 5 cekyH/. M 3anycTuM TakxXe €eLlé onH Gpay3ep, B KOTOPOM TOXe nepeiaém no
TOMY XX€ CaMOMYy MapLipyTy, HO, C HECKO/IbKO APYroi 3afiepXXKoii, Hanpumep, 8
CeKyHA. Mbl JO/MKHbI ByaeM cHauana yBuaeTb pe3ynbTaT BbIMOMHEHUS 3anpoca B
nepBoM Gpaysepe, rAe HanmcaHo 5 cekyHp. 3anyckaem 3anpoc B 0fHOM 6pay3epe,
M NoUTK cpasy B Apyrom. B o6oux Gpaysepax y Hac NPOMCXOAUT TO, YTO BbIFNAAUT
Kak napannefnbHasi 06paboTKa 3anpocos.

© https://secondnodedemo.igoi X +

-> [, secondnodedemo.igossoudarev.repl.co/timer?5000 ni
- aHrMincknin pyccKkuii
Seconds: 5000
Google Translate
‘ to# 4. secondnodedemo.igossoudare  x -f-
<r O fi https://secondnodedemoigossoudarev.repl.co/timer78000

Seconds: 8000

00:00:11

PucyHok 32. MapuwpyT c 06paboTKoi B ovepean

3anpoc, KOTOpbIA 3aHSAN MeHbllee KO/IMYECTBO BPEMEHU, O0XKLAaeMO
BbIMO/IHWACA paHblle, W 3TO BbLIMAAEN0 TaK, Kak ecnu 6bl npoucxogmna
napannenbHas o6paboTKa 3anpocoB. Takoe BO3MOXHO WMEHHO 6narogapsi Tomy,
4yTO KOj paboTaeT acCMHXPOHHO W paboTa (PYHKUWIA, 3anyulleHHbIX B OTBET Ha
MOCTYN/EHNEe 3TOro 3anpoca He OGMO0KUPYeT OCHOBHOW LWKN CO6bITUIA. Tenepb
NMPOLEMOHCTPUPYEM MPOTMBOMOMIOXKHYIO CUTyauuto, KOTOPY cnefyeTt m3berartb.
Mo apgpecy https://kodaktor.ru/blocking HaxoguTca npumep Kofa, KOTOPbIA
O6M10KMPYET LUK COObITUA.

((y = 10000, x = Date.now()) => { while (Date.nowQ -x <y );}D();

Ecnu 3anyctutb Takoil Kof B 6Gpay3epe, TO MOMb30BaTENbCKUIA UHTEpMeENC
TepseT OT3bIBUMBOCTb. Hanpumep, npyv NepBOM  MOCEWEHUM CTpaHULbl
Mo/sib30BaTe/lb MOXET BbIAeNINTb (DparMeHT 3TOro KoAa, a Noc/ie HaXKaTus Ha KHONKY
y>Ke HeT: Nnonb30BaTe/IbCKNil MHTepdelnc 3a610KMpPOBaH.

JavaScript BbINONHAETCA B O4HOM MNOTOKe. WM nNoka He 3aKoH4YWsCA
O/MI0KNPYIOLWMIA KOA, HUYTO He MOXET OblTb 06paboTaHO, B TOM 4MCNe Takue
coObITMA, KaK BblfeneHne UAn Wenykn n T1.4. Bocnonbdyemcs 610KMpYHOLWUM
KOZOM, AN TOro YTobbl NOKasaTb YTO MPOUCXOLUT C CEPBEPHBLIM MPUNOXKEHNEM B
TaKoWn HexenaTenbHOW CUTyauuu.

MomecTm 6nokupyrowmnin kog 8 MapwpyT /blocking:
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> else If (req.url.startsWith(*/blocking®)) {
const secs = req.url.substring(l + req.url.index0f(*?%));
((y = secs, x = Date.now()) => { while (Date.now() - x < Vy); PO;
return res.endf"<hlxi>Seconds: ${secs}</i></hl>\n" );

PucyHok 33. Bnokupyrouwmnii Ko B 06paboTumke MmapipyTa

Bbigaua oTBeTa 6yfeT NPOUCXOAMTb TOMbKO MOCNE BbIMNOAHEHMA 3TOr0
onokupytowero koga. IT0 OyAeT o03HayaTb, UTO eciv Mbl CAeflaeM  OAVH
O6NoKMpyHOLWMIA 3anpoc, TO MOKa OH He BbIMNOMHUTCA Y)XK€ HEBO3MOXHO O6yaeT
obpaboTatb faxe HeGNOKMPYIOLLMIA 3arpoc.

CHoBa 3anycTum 3anpockl B AByX 6pay3epax. B ogHOM 610KupytoLwmii 3anpoc
Ha 10 cekyHf, a B APYyrom HebnOKMpylowWwmMii 3anpoc Ha 5 cekyHa. Ecnv Hawm
NPeAnonoXXeHNs BepHbl, TO C MOMEHTa HaxaTus Ha Enter 3gecb M g0 MoOMeHTa
3aBepLleHmns 06paboTKKM 3anpoca Mbl B CymMMe nonyunm 15 cekyHa,

MocTapaemcsi MakCMManbHO ObICTPO HauyaTb 06a 3anpoca. B pasgene CeTb
MHCTPYMEHTOB pa3paboTymka Mbl BUAUM coobuieHme «pending». Mocne 10 cekyHA
Ha 06paboTKy NepBOro 3anpoca ewe 5 cekyHp 6yfeT 3aTpayeHo Ha BTOPOiA 3anpoc.

"HaMmMuBTVMit.ecuTiiocung o000 * 0 OO VYW =n O
5 A OtnTa»  Canae**  Sotaoaa ««tote X
V Q. ( Pfaaan*Mg Q Omablacactta O

Flitar C HMjadata URLa
Q XHR JS CS8 kng Me«rta Fort Ooc W8 Manflaat

Seconds: 10000

00:15:105 ... .

R QI
. <9 V Q A Maarvatog Q Omom crer* OnTa * t i
Nuw O He» datansu

Seconds: 5000

0 XHB JS CSS kng M*na fort Ooc W3 MarMaai Obur D Waabiochad eobloa*

PucyHok 34. T[locnepgosaTenbHas 06paboTKa 3anpocos
W Tenepb ewé pas 34ecb 3anyCcTUM HebIOKMPYHOLW KA 3anpoc Ha 10 cekyHn, u

BO BTOPOM Gpay3epe OnATb HEGNOKMPYIOLLUIA 3aMpoc Ha 5 CeKYH/, CHOBa CTapasich
cAienatb 3T0 B/IMXKE K O[JHOBPEMEHHOCTH.
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Seconds: 10000

g 00:10:

Seconds: 5000

PucyHok 35.  Wnno3usa napannensHoii 06paboTKu 3arnpocos

3anpoc Ha 5 cekyH/ 3aBepLUmM/Ccs 40 3aBeplueHus 3anpoca Ha 10 cekyHA. Ecnu
BCE >Ke HEe06XOAMMO BbINOMHATL AENCTBUA, KOTOPble G/IOKMPYIOT LUUKA COOLITUNA,
Hanpumep, TSXKENble BbIYWUCIEHUA, TO CleAyeT BbIHECTU TakKue [JeACTBUA B
oTAenbHbI noTtok. Ha nnatdgopme Node.js And co3gaHus OTAeNIbHbIX MOTOKOB
cywectByeT mogynb node:worker_threads. B 6pay3epe 4715 3T0ro UCnosb3yoTcs
BE6-BOPKEPbI.
Cphenaem rnaBHblIil BbIBOA: HACKOJ/IbKO 3TO BO3MOXHO, He 6/10KMpOBaTb
LMK COObITUI B OCHOBHOM MOTOKE UCMOSIHEHUSA. B uHane cnepytoweii rnasbl
Mbl  BepHEMCSH K Teme addekTuBHOro 3anycka Node-npunoxeHus c¢
ncnonb3oBaHnem moayns cluster.

Bblgaua cratnku

Mbl yXe yBUAENW, 4YTO Mepexof OT pexuma route-agnostic K pexumy
AndgepeHumaunm no maplipyTy cssasaH ¢ nepe6opom ycnosuit no req.url. Ans
Bblaun CTaTMYECKMX (haii/ioB TOXe NPUAETCA «BETBUTb» KOA. ITO OCNOXHSAETCA
TeM, YTO Ham MOTyT ObITb 3apaHee HEM3BECTHbI MMeHa (ainnos, NpeacTaBAAOLWUX
coboi ctaTuky. [nsa HaTUBHOro Mogyns node:http cyw,ecTBytOT CTOPOHHME hpm-
MnakeTbl, peanunsytolime paboTy co CTaTUKON, Hanpumep serve-static. O6uaa cxema
BbITIAAUT Tak: cnepsBa Mbl SIBHO OMpefensem peakuunto Beb6-cepBepa Ha KOHKPeTHble
MapwpyTbl Tuna /about/author. ECAv HYM OANH N3 3TUX MapLLUPYTOB He «cpaboTan»,
T.e. K/IMEHT 3anpalivBaeT He4yTo ApPYyroe, TO BK/OYaeTCcAa 06paboTyUMK CTaTuKM.
O6paboTumnK cTaTUKM pearnpyet Ha MapLUpPyTbl, KOTOPble YKa3blBalOT Ha peasibHO
cyliecTBytolme ctatudeckne tannel Trna /public/license.txt. Ecnmn e 3anpoc He
MOXET ObITb YAOBNETBOPEH OMUCAHHbLIMK crnocobamu, TO AO/KEH BK/IHOUMTLCA
MocnepHuit O6paboTumnk (finalhandler), KoTopbIi PaKTUYECKN BbIBOAUT MNPaBUIbHO
ohopmMieHHY0 404-cTpaHuLy.

import finalhandler from ‘finalhandler’,
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WTak, finalhandler - 310 Koa, KOTOpPbIA cpabaTbiBaeT, Korga HU OAMH U3
NpefyCMOTPEHHbIX  BapMaHTOB  3aTpebyeMoro  K/JMEHTOM  MapupyTa He
COOTBETCTBYET peasibHO 3aTpeboBaHHOMY. MycTb 3TO0 (yHKUMA, KOTOpas
NPUHMMaeT Ha BXOfL aprymeHt err. Ecnu err noxHocten (falsy = false, null,
undefined n T1.4.), TO Takas (DyHKUMA A0/MKHa cpaboTaTb Kak default case, T.e.
BblgaTb 404.

Hanpumep, Hanucatb finalhandler(req, res)() o03HayaeT nepepnatb
MocnegHemy O6paboTumnky undefined, T.e. NOXXHOCTHOE 3HaYeEHWUeE, T.€. BblaaTb 404.

MoaTomy TakoW cepsep Bcerga 6yaet BolgaBatb 404:
Server((req, res) => finalhandler(req, res)())

MycTb Mbl XOTUM, 4TO6bI MO 3anpocy They OCYLLECTBNSN0CH NPUBETCTBUE, a BO
BCEX OCTa/bHbIX CMyyasx BbligaBanocb 404.Torga cepsep 6yAeT BbIrNsaAeTh Tak:

Server((req, res) => {
if (reg.url === "/hey") res.end('hello!’);
finalhandler(req, res)();

b

30eCb HY>XHO YTOUYHUTb, YTO MOHMMAETCA Noj CTaTUYECKUMWU CTpaHULaMN U
CTaTUYeCKMM canTom. B TpagMuMoHHOM MOHMMaAHUWM 3TO npocTo (hanibl HTML -
pasmeTka, faxe 6e3 JavaScript; KpoMe TOro, MOXHO TOBOpPUTb O CTpaHuuax,
KOTOpble MOJSIHOCTHIK pellakT CBOK 3agadvy O6yayuu OTKPbITbIMU Ha NI0KaNbHOM
KoMmnbroTepe Kak file:///

Takme xocTuHrn kak GitHub Pages BblgatoT cTaTuKy, M, KOHEYHO Xe, 3Ty
3afiadyy OT/IMYHO pewatoT CDN. B paclwnpeHHOM CMbIC/ie CTaTUKa - 3TO U (paibl
JavaScript, n CSS, v wpudTbl 1 T.N. 404 Bbl4aymn 3TON CTaTUKN JOCTATOUHO (haitsi-
cepBuHra yposHa Apache/NGINX, HeT Hy>/Abl B WabioHn3aLnn, nogKIOYEHUN K
6ase AaHHbIX. [pu 3aTomM obecneymBaeTca MakcuMMasbHas CKOPOCTb MOJyYeHUA
NHOpMaL MK, OHA (PAKTUYECKM 3aBUCUT TO/IbKO OT VIHTepHeT-coeANHEHUS.

Ho cnegyeT OTMETUTb, YTO B COBPEMEHHOM MOHWMaHUWN - 6onee Yy3KOM -
CTATUYHOCTb - 3TO XapaKTepucTuka Be6-CTpaHuLbl C TOUKWU 3PEHUS KNMEHTA WK
cepsepa. Ecnu cepep cumTbiBaeT M3 (anna UAM reHepupyeT pPasmMeTKy U
OTNpaBNsAeT K/AMEHTY, TOrja C TOYKM 3pPeHMa OonbiTa KAneHTa bGpaysep nony4vus
CTaTUYECKYH CTPaHULY - HY>XHO NNLWb «BbIMNOMIHUTL» Teru.

Ho B SPA (Single Page Application) cepep reHepupyet «Cblpble» UCXOAHble
JaHHble, a bpay3ep reHepupyeT N0 HUM PasMeTKYy, N C TOUYKU 3PeHUSA KIMeHTa 370
y>XXe He cTaTU4yeckue, a AMHaAMUYECKNE CTpaHULbI.

YT06bI pewaTb 06yCNnoBNeHHbIE AUHAMWYECKOW CyLWHOCTbI0 SPA npobnemsl,
a TakXe N9 YCKOPEHUA 3arpy3Kun, UCNoNb3yTCA [BE OCHOBHbIE TEXHUKN:
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» Server-Side Rendering (SSR): Ha KaXAblii 3anpoc cepBep OTCblNaeT
OTPEH/EPEHHYIO CTPaHuLYy, BbINONHMB obpauleHne K APl nnn B, Tak 4To
Opay3epy OCTaéTCA TONbKO «BbINONHUTb» TErU;

o Statice-Site Generation (SSG): ocyulecTBnseTcsa CBOEro poja OAHOKpaTHOe
MOCTPOEHWeE, B pe3y/ibTaTe Yero co3faéTcd MHOXXECTBO CTPaHUL, AN KaXK A0
N3 KOTOPbIX BbINOMHAKTCSA HYXHblEe 3anpocbl, U 3aTeM 3TU CTPaHulbl C
cepsepa 6yayT B HEM3MEHHOM BMW/e OTAaBaTbCA KaK rotoBble (haifibl - [0
CneayroLLero MOMeHTa NoCTPOEHNUS.

B pamkax 3ToW rnaebl Mbl FOBOPMM O CTaTUKe B pacllMpeHHOM MOHUMaHUK -
0 pecypcax, NoAroTOBNEHHbIX HA CTOPOHE CepBeEPa U HE MEHAIOLWMXCA NO XO4Y ero
paboTbl, Takux Kak HTML-hainbl, Tabnuubl CTUNeRn, N306paXKeHns Uan WpugTol.

Bocco3faBatb Bblgaydy CTaTMKW CaMOCTOATENIbHO C HYNA HEMNPOAYKTUBHO
(MOXHO B y4eOHbIX Lensax HameTuTb peLLeHue, Hanpumep
https://kodaktor.ru/serve.vmL nydyule BOCMO/b30BaTbCA TFOTOBLIMU pPeLLUEHUAMMU.
KomnakTHblIi npumep Takoro roToBOro pelleHns CM. Ha
https://kodaktor.ru/serve.static.vm B 9TOM BapuaHTe He WCMONb3yeTcsa nakeT
fmalhandler.

import srv from 'serve-static’;
const serve =srv('public’, {
'index' ['index.html’, ‘index.htm’]

ok

Server((req, res) => {
if (req.url === "/hello") res.writeHead(200) | res.end('Hello!");
serve(req, res, () => res.writeHead(404) | res.end('not found"));

b

BbipaxkeHue

serve(req, res, () => res.writeHead(404) || res.end('not found"));
9KBWBA/IEHTHO

serve(req, res, finalhandler(req, res));

PyHKUMA serve - 3TO PYHKLMA OT TOYKM MOHTUpPOBaHUA (Hanpumep public) n
HEKOTOPbIX HAaCTPOeK, BKIOYas MHAEKCHbIA LOKYMeHT. B ganbHelwem npu pabote
3TON (BYHKUMW TO, YTO HaxoamuTcsa B req.url TpakTyeTca Kak nyTb OTHOCUTE/NbHO
3TON yKa3aHHOW TOYKM MOHTUPOBAHMUS.

Hanpumep, Mbl yKasanu public - 1 y Hac B nanke NPWIOXeHUs ecTb nanka

public, a B Hein nanka docs, B KoTopow (ain author.pdf. Torga nyts /docs/author.pdf
Kak pa3 6yfeT OTCUMTbIBATLCA OT 3TOWN NanKu-Kak-KOpHS.
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Kpome Toro, pyHkuns serve - aTo middleware, kotopas npHMMaeT 06beKThbI
req, res u pyHKunto next. T.e. ecnu (hainn He HalfeH, OHa BbI3bIBAETCA, U TEM CamblM
ynpasfieHne nepepaértca fganowe no middleware-cteky. bonee 06CToATENBHO K
middleware mbl BepHémca B 'nase 5.

YnpaxHeHue 6

BbinonHgetca B Linux nnn MacOS

KomaHza [MosacHeHue
curl localhost:3336 Yb6eantecb 4TOo nopt
yarn init -y cBobopaeH
yarn add serve-static MHnumnannsnpyinte npoekT
curl -SL  [Jo6aBbTe 3aBUCUMOCTb
https://kodaktor.rU/j/serve.staticym’ -0 ‘index)s' CkayaiTe cueHapui
mkdir public Co3sfaiTe nanky Ans cTaTUKK
curl -SL 'https://kodaktor.ru/g/static.htinl" - CkauaiiTe B He€ npumep
0 public/index.htmr CTpaHuLbl
node . & 3anycTtuTe cueHapuii B (oHe
curl localhost:3336 Yb6eautecb B paboTe cepsepa
fg MepeilgnTe B NepefHNin nnaH
N HaxxmuTte Ctrl C ona octaHOBKM OcTaHoBUTE cUeHapuii
Yb6eanutecb B AOCTYMHOCTM
nopra

Kog npumepa goctyneH no agpecy httpsV/kodaktor.m/g/third node demo
Mpuém 3anpoca ¢ TeNIoM Co0OLLEHNS

Kak Mbl yxe ybeaunucb, «3aronoBoyvHas» 4actb HTTP-3anpoca nerko
[OCTYynNHa yepe3 ceoilcTBa req.headers, req.method v req.url. PaccMoTpum yuTeHue K
OTNPaBKYy faHHbIX B TeNe CO06LLeHUS.

UTo6bl npounTaTb WHMOpMauMo ©3 Tena coobuieHuA (T.e. YacTw,
OTAENEHHON OT 3aro/n0BKOB MYCTOM CTPOKOW), noTpebyeTcAa 6GoONbLIe YCUNWIA.
O6bekT Knacca IncomingMessage, W3BECTHbI B HalleM KOHTEKCTe KaK red,
aBnsetca push-notokom. [aHHble, KOTOPble MepeAalTcs Nnocne MycTol CTPOKMU,
[O/MKHbI CYMTBIBATLCA B paMKax pearmpoBaHus Ha cobbliTne data aToro noToka:

Server((req, res, b =[])=> {
req
.on('data’, d => b.push(d))
.on('end’, () => {
res.writeHead(200, {
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'‘Content-Type": text/plain; charset=utf-8',
‘Content-Length': 3

re:s.write(Buffer.concat(b))
res.end( );

1

Mogynb node:http akTMBM3upyeT MOTOK req U reHepupyeTt cobbiTe data
TO/IbKO ec/ii nocnie NycTo CTpoku (T.e. ABYX NEPEBOAOB CTPOK) YTO-TO eCTb. ITO
4yTO-TO W BGYLeET TesI0M 3anpoca.

YT06bI OTNPaBMTb 3anpoc C TeJIoM CO06LLeHMA B curl ncnonb3yeTcs napameTp
-d, mpy 3TOM MO yMOn4YaHuio wucnonb3yetcsa rnaron POST. MOXHO ykasaTb U
Apyroin rnaron, Hanpumep -XPUT

curi localhost:4321 -d 'OK" -i

HTTP/1.1 200 OK

Content-Type: text/plain; charset=utf-8
Content-Length: 3

Date: Tue, 03 Mar 2020 01:53:17 GMT
Connection: keep-alive

OK

B cootBetcTBUM C cornaweHunamm HTTP, metogom GET He cnepyet
OTNPaBNATbL 3aNPOChl C TeNIOM, XOTA TEXHUYECKM HNUYTO He MellaeT 3TO cAenatb. Y
MeToAoB HTTP ecTb n3HayanbHO 3aKpenséHHasa 3a HAMK ceMaHTuKa. loagxon, npu
KOTOPOM Beb6-CepBep coBepLuaeT pas/inyHble AeWCTBUSA B 3aBUCUMOCTU OT rnarona
3anpoca (MpuM 3TOM KaXAblil 3anpoc MOSHOCTbIO OnpefenseTr TO COCTOAHWUE, B
KOTOpPOEe [O/MKHO NPUIATKN CepBEPHOE NPUIOXKEHME), Ha3biBaeTcsa REST.

lMoyemy Xe nepsble TPU NYTU OTNPaBKU JaHHbIX 0POPMEHBI KaK CBOMCTBA, a
4yeTBEPTbIN KaK MoTokK? O4yeBWUAHO, MOTOMY 4YTO 3arofioBku, rnaron, URL umetoT
OrpaHNUYeHHbIN (He60/bLIOI) pasmep, a Te/l0 CO0BLEHNA MOXET OKa3aTbCs OYEHb
00bEMHbIM.

Mogaynb node:http MO3BOJIAET HE TOJ/IbKO OTBEYATb Ha 3anpocCkl, HO N NOCbLI/IaTb

nx. BepHémcs K cepBepy, KOTOPbIV co3faBancsd Hamu paHee - cM. JINCTUHT 11.

UTo6bl NONYy4YNTb POBHO Te 5 6ailT, KOTOpble BbllIENPUBEAEHHbIA CepBep
OTCblNaeT, B «4UCTOM» BUAE, Mbl MOXEM Hanucatb CBON Be6-KIMEHT, KOTOPbIN
paboTaeT aHanornyHo curl nnm 6paysepy.
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import {get J from 'node:http’;

get('http://localhost:4321', (r, b = [])=>r
,on('data’, d => b.push(d))
on(‘end’, () => console.log(Buffer.concat(b)))

);

34ecb ncnonb3yeTcd mMetof get moayns node:http, oTnpaBnsAtoWwmMii 3anpoc
OAHOUMEHHBIM HTTP-rnaronom. OH NpuHUMaeT afpec NPUI0XEHNUA U KONNG3K, B
KOTOpbIV nepenaércs 06BLEKT, peann3yoLWwmini NOTOKOBbIA MHTepgenCc N NHTepgeiic
EventEmitter. Ero mMoXHO nognucatb Ha co6biTue data, BO3HMKalOLee npu
OTMNpaBKe YaHKa faHHbIX, N cobbiTMe end, BO3HMKalOLLee, KOrga noToK nepegayn
fJaHHbIX 3aBepwaetca. J[aHHble HakanauMeBalTCA B MaccuBe. 3aTeM OHMU
COeAVHAITCA B OAUH 6ydep, 1 Torga soiBogdatca. Pesynbtat: <Buffer dO 94 dO bO
0a>

NTak, B 3TOM Kofe I sBnsdetcsa aksemnnapom Readable n3 node:stream wu,
KOHEYHO, I aBnseTca sk3emnnapom EventEmitter 3 node:events; KOHCTPYKTOPOM
atoro r asnsetca IncomingMessage

Mcnonb3oBaHMe B 4ucTOM Buae http.get npuBoAMT K OTMpaBKe Ha cepBep
Cneayowmnx MMHUManbHbIX aHHbIX:

GET /HTTP/1.1
Host: 127.0.0.1:4321
Connection: close

3aBepluatoTcs AaHHble 6aiTammn 13, 10, 13, 10-1B 3TOM OT/IMYME OTNPABKN
CO00LLEHNS C TeNloM, KOTOpOe nocnefyet 3a ABYMS MepeBodamMu CTPOKU. YToObl
«MOArNAAeTb», YTO MMEHHO OTMNpPaB/IAET HaW K/INEHT, MOXKHO 3anyCTUTb KMEHT Ha
mMoayne node:net BMecTo node:http

import { Server } from 'nodemef;

Server(sock => sock.on('data’, d => console.dir(d)).end('HTTP/I .1
200\n\nAa")

listen(4321);

UT06bl OTNPaBUTbL COOGLIEHME C TE/IOM C MOMOLLbIO BCTPOEHHOIO MOAyns
nethttp, HY>XHO BOCNONb30BaTLCS He METOAOM get, a METO0M request

import {request} from 'node:http’;

const options = {
hostname: '77.234.202.142',
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port: 12345,

path: '/,

method: 'POST’,

headers: {
Content-Type': application/x-www-form-urlencoded’,
Content-Length": 9,

}
¥

request(options, res => res.on('data’, d => console.log(d)))
.end('name=Ilvan);

JinctmHr 13. OTnpaBKa cepBepy faHHbIX C TeNOM COOOLEHUS METOAOM
http.request

BOT uTO GY/IeT OTNpPAaB/EHO Ha CepBep:

POST /HTTP/1.1

Content-Type: application/x-www-form-urlencoded
Content-Length: 9

Host: 127.0.0.1:4321

Connection: close

name=Ilvan

T.e. oTnpaBnseTcs BCE TO Xe 4To 6b110 Nnpn GET, Ho

1. Job6aBnsAtoTca 3aronoBku 3anpoca Content-Type n Content-Length

2. Mocne 6antos 13, 10, 13, 10 yKa3sbiBaeTcsi COOOLLEHME, ANMHA KOTOPOro
Oblna paHee ykasaHa B Content-Length

HakoHeL,, npuBeaém cepaep, KOTOPbI CYUTAET TeN0 COOOLEHNS U OTNPaBNseT
ero obpaTHo

Server((req, res, b =[]) =>req
on('data’, d => b.push(d))
on('end’, () => {
const sum = Buffer.concat(b);
res.writeHead(200, {
Content-Type': text/plain; charset=utf-8',
‘Content-Length’: 1+ sum.length
)
res.write(sum);
res.end('\n");

4
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1
1

NnctuHr 14, 3xo-cepsep, OTNPaBAAKOWMUIA KINEHTY MNOJIyYeHHOe OT Hero
coobuleHune

Ecnm KAneHT oTnpaBuT MeHblue 6aliT, yem ykaszan B Content-Length, To
cob6bITMe data BO3HMKHET, a cobbiTe end He CMOXeT ObITb 06paboTaHo, 3anpoc
«MOBUCHET». ECNN KNMEHT OoTNpasuT 60/blle 6aillT, TO «IuMWHUE» 6anTbl 6ygyT
MPOMTHOPUPOBAHbI.

MpocToil Npumep cepBepa, CUUTbLIBAIOLWLEro [aHHble M3 Tena 3anpoca U
MOKasblBatoLLLEero nX B CBOEM oTBETE CcMm. no agpecy
httPs://kodaktor.ru/g/fourth node demo nnn
https://replit.com/@igossoudarev/fourthnodedemo#index.is

O6pawainTecb K paboTatoLemMy MPUIOXKEHNIO:

curl https://fourthnodedenio.igossoudarev.repl.co -d name=ilya

AN C NOMOLLbLIO httpie

http post https://fourthnodedemo.igossoudarev.repl.co name=ilya

YnpaxHeHune 7

OnpegennTe, CKONbKO pa3 cpabaTbiBaeT cobbiTue data (T.e. CKO/IbKO YalKoB
JaHHbIX NpuAET) npu  nonyyeHun oTeeta Ha POST-3anpoc no agpecy
https://kodaktor.ru/api/chunks c nepefayei Bawero uMeHn (NaTMHULEN) B Ka4eCTBe
3HayeHusa napametpa login

Mbl He MOXeM He OTMETUTb, YTO, BO-NEPBbIX, KOA oTnpaBkn POST-3anpoca
CNoXKHee 4yem Kof oTnpaBkum GET-3anpoca, a BO-BTOPbIX, YTO 3TOT KOA OYeEHb
6nm3ok K cutyaumm Callback Hell n3-3a HECKONbKUX BMOXEHHbIX 06pPaTHbIX
BbI30BOB. [10/1r0e BPeMS C 3TUM HUYEro Henb3s 6bI10 NogenaTb, HO NOC/E TOro Kak
HaM NO3BOJIMIN WUCMO/Mb30BaTb await Ha YpOBHe MOAYNA U Moc/fe TOro Kak Mbl
nonyuunnu umkn for await of, MOXXHO 0CyLLECTBUTL HEOO/NbLLOW peaKTOPUHT 3TOFO
Kofa B CTOPOHY 60/blUEA NMHENHOCTU (XOTA MpWM 3TOM OH CTaHOBUTCS Gonee
MMMepaTUBHbIM).

Mpomucuduunpyem metoq http.get, yuntoiBas TOT (hakT, UTO €ro Konnbak He
cneflyeT cornatwieHuio Error First

import { promisify } from 'nodemtif;
import { get} from 'node:https’;

export default class HTTPS {
static async get(myURL) {
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get[promisify.custom]= x => new Promise((res, rej) => get(x, res, rej));
const g = promisify(get);
const r = await g(myURL);

let result =
for await (const d of r) result += d;
return result;

k
k

NnctnHr 15. Mpomucndukauma notoka (pro_get.mjs)
Tenepb MOXXHO MMNOPTMPOBATL MeTOA get M UCMNO/b30BaTb ero
import HTTPS from './pro_get.mjs’;

console.log(await HTTPS. get(‘https://kodaktor.ru/api/chunks’));

O6paTuM BHUMaHWe Ha TO, 4TO nNOCNe MNPOMUCUDPUKALUUN YXKe HeT
HeobXo4MMOCTN NoANMUCLIBaTLCA Ha cobbiTue data. Limkn for await of genaet BCto
paboTy MO MPONUTbLIBAHWIO [aHHbLIX 3a Hac. Ero Teno B pexume aCUHXPOHHONA
nTepaumnmn BbIMOMHUTCA CTONbKO pa3, CKOJIbKO MNaHKOB ObI10 NOCNAaHO CEPBEPOM.

CyuiectByeT Kak MWHMMYM elé oAuH cnocob paboTaTb C MOTOKOM, He
yTpyXaasd cebsa HaBewMBaHMEM KOMNOIKOB. IOTO, KOHEYHO >Ke, KOHBeilepHoe
NnepeHanpas/iieHNe AaHHbIX U3 NOTOKa AN YTEHUSA B NOTOK 415 3aMNUCK:

import { get } from 'node:https’;
get(‘https://kodaktor.m/api/chunks ,r=> r.pipe(process.stdout));

icnonb3oBaHMe BCTPOEHHOro Moayns node:http MoXeT 6bITb MOJIE3HBIM MPW
00yyeHUW, HO Ha npaKTUKe O6ONbLWMHCTBO pPa3paboTUMKOB NpeanoymTatoT
MCNOMb30BaTb YXKe TFOTOBble MPOBEPEHHble peweHns. Mbl 00bIMHO TFOBOPUM O
6nbnnoTeke, eciv UMeem B BUAY NoJsie3Hbli Kog ((hyHKUMK, Knaccbl, KOHCTaHThI),
KOTOPbIA MOXEeM MOAKNYaTb K CBOEMY COOGCTBEHHOMY [MPOEKTY, Npu 3TOM
onbnnoTeka He nNpeabsABAAET 0COObIX TPebOoBaHMI K CTWUIKO KOAMPOBAHWUA WK
CTPYKTYpe npoekta. ®PpeiMBOPK - 3TO 0ObIYHO peann3auus HEKoero natTepHa
Tnna MV C nnn MV'V' M, Kotopas 3afaéT Kapkac - HadalbHYH CTPYKTYpY NpoeKTa
W B MpefeNibHbIX Cny4vasax npeBpawjaeTcs B (DaKTUYECKYH 3aroToBKy Koja C
HEKOTOPbIMU  OCTaB/IEHHbIMWU MPOMEXYTKamun, Kyfga cfefyeT Bnucatb CBOW
KOHKPETHbI  cofepXaTenbHbld  Kog. DPperiMBOPK  MOXET  NpeaocTaBnsATb
MHCTPYMEHT reHepauum Koga no HeKOTopomy (hopmanbHOMY onucaHuto. MoxeT
OblTb M TaK, 4TO (PEeVMBOPK «BblpacTaeT» U3 6MOAMOTEK W ONpeaenéHHOro
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«bonnepnnenTHoro» koga (T.e. TpagapeTHOro Koga, KOTOPbI NpuUXoauTcA
MOBTOPATbL U3 MPOEKTA B NMPOEKT B MNOYTU HEU3MEHHOM BUfe).

B cnyuae ctaHgapTHOro moayns node:http y Hac ecTb (hyHKUUS Server uam
create Server, KOTOPYIO Mbl 3anyckaem 4ToObl NMOMYUYMUTb IK3EMMNAAP cepBepa. Tem
WM MHBIM CNOCO60M C CEPBEPOM CBA3bIBaeTCA 06paboTuUnK CobbLITUA request.

Ho no mepe npoaBmxeHWUs BBeEPX MO abCTpakuuMM Mbl XOTWUM, YTOObI
MporpaMMHbIA  KOA OTpaxa/l CYLLHOCTU «peasibHOr0O Mupa», B TOM 4uche
NpunoXxeHme. T.e. eCAM Yy HAc eCTb MPWUIOXKEHWE, TO [AO/HKEH ObiTb 0OBLEKT
Application, cokpawéHHO app, KOTOPbI  COAEPXUT  COOTBETCTBYHLLYIO
(YHKLUMOHANbHOCTb, WU B MepBYH 0uYepedb MaplwpyTbl. PyyHas peanusayus
MapLipyTnsaunum nogpasymeBaeT HanucaHme BeTBAEHUS MO req.url, Mbl XXe XOTUM
ObITb M36aB/IEHHbIMW OT TaKOW HU3KOYpoBHeBOCTW. B akocucteme Node.js ogHOW
N3 NePBbIX MOMbITOK BOMIOTUTb BblWECKa3aHHOE B XW3Hb Obl1 MOAYNb connect,
KOTOPbI MOXHO paccMaTpmBaTb Kak CBOEro pofa npotobnbamnoTteky.

Moaynb connect

B connect 6bln1a peanu3oBaHa naes nogknoyeHms middleware, 0 KOTOPOM Mbl
y>Xe YNOMUHaNM paHee U KOTOpPOe NoapobHee packpoem B CneaytoLLeit rnase.

BoT npumep MUHUMaNbLHOTO NPUNOXKEHMSA, UCNOJb3YHOLLLEr0 connect:

import connect from ‘connect’;

const app = connect();

app

.use((req, res, next) => res.end(‘"Hello, world!"))

listen(4321);

OHO oTTankuBaeTcsd OT 06beKTa app, KOTOPbIA COAEPXUT METOj Uuse, C
MOMOLWbIO KOTOPOro K app MOAKIYalTCa QYHKUMM € 3ad)MKCMPOBaHHOM
curHatypoi (req, res, next). Kak Mbl MOMHUM, y 06paboTumka cobbiTuA request
mMoaynsa net:http curHaTypa BKAOYaeT nepsble 4Be CYWHOCTU. 34eck fobaBnseTcs
CCbifiKa next, KoTopas CMMBOMU3NPYET ClefYIOWY TaKyl MNoAK/IHYaeMYHo
(PYHKUMIO, U Takum 06pa3om MpuioXxeHne cobupaeTcs U3 NocnefoBaTe/lbHOCTU
NoAKNOYaeMbIX DYHKLUMWIA.

Lenno npunoxenusa Ha Next.js/vercel

Takue moaynu, Kak connect, pe4Ko UCnosb3yrTcsa camun rno cebe - OHM BXOAAT
B COCTaB 060/see C/IOXKHbIX NPOeKTOB. PaccmMoTpym B 0630PHOM peXxume OYEHb
60/bLLIOW M NONYNSAPHbLIA NPOEKT - PpermBOpK Nextjs.

Next.js co3faH Kak O00EpTKka BOKpPYr camMoW nonynspHON (POHTIHA-
onbnnotekn And nocTpoeHus SPA-NPUNOXEHUA W3 MOBTOPHO WCMONb3YeMbIX
KOMMOHeHTOB - React. Next nogpasymeBaeT WCNONb30BaHWE OnpeaenéHHONM
CTPYKTYpbI (painnoB 1 nanok, aTo, Kak ropopAT, ynpsmblii (opinionated) gppeimBOpK.
Harpagoi 3a cornacve cnegoBatb ero TpeboBaHUSM SABNSETCA OYEHb MPOCTOe
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co3flaHMe K/WEeHTCKOW MmapwpyTu3aunmnm. Mbl  6onee noApobHO ob6bcyauMm
MapLipyTu3aunto B criefytoLlen rnase.

lMoka >ke mnocTaBMM 3ajady: ObICTPO CO03[4aTb W pPas3BepHYTb CeEpPBepHOE
npunoxexHne ¢ mMapwpytom Buga /api/mul/{NI}/{N2} -  Hanpumep
httPs://kodaktor.m/api/mul/l 1/3

MpnmevaHune

B paHHom cnydae {N1} mn {N2} - BblpaxxeHWs MeTadA3blka, KOTOpble
MCNOMb3YHTCA YTOObI 0603HAUYNTL MOLCTAHOBOUHbBINA XapakKTep Be/MUYMH
N1 1 N2. B wabnoHmsaumm uUrypHble CKO6KM 4acTo UCMnonb3yrTcs ans
3TOW UeNn, HO BO3MOXHbI M ApYyrne BapuaHTbl, HANpMUMep C ABOETOUYMEM
(/api/mul/:N1/:N2) B Tak Ha3blBaeMOM MnapameTpu30BaHHOM MapLupyTe,
cMm. 'naBa 5

Ana Toro, u4tobbl co3gaTb MNOAOGHOE NPUOXKEHME, HaM  HYXHO
BOCMNO/1b30BaTbCSA KOMaHL,0i

npx create-next-app.

Nnn kak BapnaHT yarn create next-app.

B 0TBeT Ha npurnaweHne BBOAMM MMA MNPOEKTa, MOC/Ne 4ero HavymHaeTca
3arpyska 3aBUCMMOCTU, 3[4eCb NepeyncrieHsbl react, react-dom. /1 co6CTBEHHO hext.

nod*

nod* < Xl -rh . K? .jnO?)-ftirolacttyrtnpHNtdftrto (rod*) « X3 .jn07] -ft>rai*ct*/femol«»rid*ro <-»*> 9 X 4
-» npx create-next-app
w What is your project named? ., gossnext2022
Creating a new Next.js app in /Users/ilyagosudarev/20220820_040601/gossnext2022.

Using yarn.

Installing dependencies:
- react

- re/tct-dom

- next

yarn add vl.21.1
warning ../../package.json: No license field
info No lockfile found.

£1/4] C< Resolving packages...
. @next/swc-win32-x64-msvc@12.2.5]

PucyHok 36. 'naBHble 3aBUCMMOCTK Ccreate-next-app

[Mocne 3aBepLlUeHNA YCTaHOBKW nepen HamMmu 3aroToBKa NPUIoXKeHus.
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Initialized a git repository.

Success! Created gossnext20ZZ at /Users/ilyagosudarev/Z022B870_040601/gossnext2022

-» Is

gossnext2022

-» cd gossnext2022

-»> IS

README . md node_modules pagesf styles
next.config.js package.json public yarn.lock

PucyHok 37. Co3aaHHbIN NPOeKT next

B cTpyKType ecTb nanka 3aBMCUMOCTEN, a TaKXKe narnka pages.

WTak, no mapwpyty /login gosmkeH BblfaBaTbCA /IOTMH B CUCTEME, M MO
CepBepHOMY AMHAMMUYECKOMY, TaK Ha3blBaEMOMY, MapLUpPYTY,

Hanpumep /api/mul/3/1 1

...80/MKeH BblgaBatbca JSON c pe3ynbTaTtoOM BblYUCNEHUS.

UTobbl peanusoBatb Bblgauy login-a nepeigém B pages v co3gafumM 34ecb
nanky login, B HeW hain index.js. 3To cTpaHuULa B TEPMUHONOTNK next, pesynbTar
pPeHAepuHra KOMNoHeHTa

Ecnn 6bl Mmbl Hanucanu export default () => ‘admin’;

TO NPW 3TOM co3jaBasiacb Obl MNLIHAA pa3MeTKa.

Ham >Xe HY>XHO, 4T0Obl Bbl4aBasioCb TOMILKO U UCKIOYNTENBHO OLHO C/OBO,
4yTO6bl 3TO Obl1 MPOCTOM TEKCT — MO3TOMY MPUAETCA peanv3oBatb (YHKLMIO
getServerSideProps, koTopas npu Kaxom 3anpoce (Kaxaom obpalieHum K
mMapwpyTy /login B Hawem cfyyae) BbINOMHSAET yKa3aHHble [eNCTBUSA HA CTOPOHe
cepsepa, nocne Yero cTpaHuua CO CHOPMUPOBAHHLIM KOHTEHTOM OTAAETCA
6paysepy (3To Server Side Rendering B noHUMaHun Next.js).

const plain = () => null;

export const getServerSideProps = async ({res }) => {
res.setHeader('Content-Type', 'text/plain’);
res.setHeader(‘author’, ‘admin’);
res.end(‘admin’);

return {props: { ¥
}

export default plain;
JinctnHr 16 MoXxxHO HanTh no agpecy https://kodaktor.ru/vercel.next.is

Peannsyem API. Next.js - aTo hynncTak-hpemMBOpPK, OH NO3BONSAET CO3/aBaTb
N KNWEHTCKY W CEPBEPHYIO YacTu.
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B pasgene pages/api co3gagum nanky mul, a B Heil (3TO TUNUYHBLIA NpUem
co3faHua mapwpyTtoB B Next) ann ¢ HEKUM crneumpuyeckum MMeHem, KOTOpOe
npefacTaBnseT coboi OCHOBY AN MapameTpu3aumn (34ecb BaXKHbl MHOTOTo4ME U
KBafpaTHble CKOOKN).

[...params].js
V OOSSN... [}. EJ O 6>
> node_modules
vV pages
v api
v mul
h [..param] j's
« hello.)s
v login
JS index js u

PucyHok 38. anku 1 JOKYMEHTbI, NpeBpallaeMble B MapLpyThl

TeM, KTO pazmeLyan namoba-@yHKUNM, Hanpumep, Ha AHAeKC-061aKe UK ele
B KakoM-TO MoJo6HOM cepBuCe, 3TO LO/MKHO HAaNOMHUTb, KOHEYHO >Ke co3fjaHue
obpaboTumkoB 3anpoca (a TeM, KTO He pasmewan, 6yaeT npefocTasieHa
NMHCTPYKUKA B naBe 6). Ho B 1am6aax, Kak npaBuio, UCNOMb3YeTCA CUHXPOHHbIN
BO3BpAaT 3Ha4YeHUa Ans oTeeTa (return), 34ech Xe, Kak 1 B 06bI4HOM http.Server Mbl
ncnonb3yem res.end
const handler = (req, res) => {
res.statusCode = 200:;
res.setHeader('Content-Type', application/)son);
[lrequrl /api/mul/11/3 => {result: 33}
constrequrl: reqg.url.split(\V');
res.end(JSON.stringify({ result requrl[3] * requrl[4] {));

¥

export default handler;

NucTtuHr 17 Takxke HaxoauTca no agpecy https://kodaktor.ru/vercel.next.is

Tak kKak Next wucnonb3yer 6MO6NMOTEKY connect, AN paclUpeHuns
(hYHKLUNOHANbHOCTN TaKuX 06paboTynKoB MOXHO noakatoyatb middleware.

Mocne co3faHus [BYX BbILEOMNUCAHHbIX (halifloB HYXHO 6yAeT 3anycTuTb

CMUCTEMY C NOMOLLLIO NpPX next nnm yam next.
3TO0 co3facT nokanbHbI cepeep ¢ noptom 3000 NO ymMONYaHuUIo.
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[...paramj.js —possrext2022

© MPOBOAHVK Hauano pa6oTsl JS index.js U J* [..param].js U X
rl OTKPbITbIE PEJAKTOPbI  pages >api >mul > JS [...paramj.js >[*default
p >3 Hauano pa6oTsl 1 const handler - (req, res) => {
is index.js pa.. U res.statusCode = 200; o ]
R res.setHeader<'Content-Type', 'application/json’);
X is [..param].... /1 req url Japi/mul/ll/3 => {result: 33}
0 v GOSSNEXT2022 const requrl = req.url.sp lit(
. > .next res.end(JSON.stringify({ result: requrl[3] * requrl[4] >));
b > node_modules >;'
V. pages export default handler;
a? o api
v mul
Q X5 [..paramj.js U
JS hello.js
w v login
JS index.js U
B _app.s TEPM/HAN MPOB/IEMbl  BbXOOHBE JAHHBE ~ KOHCO/b OTNIAOKM  JUPYTER
JS index.js i
. ilyagosudarev(EMacBook-Pro-llya gossnext2022 %npx next
> public ready - started server on 0.0.0.0:3000, url: http://localhost:3000
> styles info - SAC minify release candidate enabled, https://nextjs.link/swcmin
. i event - compiled client and server successfully in 1800 ms (178 modules)
<€> eslintrc.json wait - compiling...
{1 ] event - compiled client and server successfully in 69 ms (178 modules)

PucyHok 39. 3anyck aeBenornepckoro cepeepa

Mpun 3aTOM TakXe cO3AaéTcsa nanka .next, Kyga nomewaroTcs B YNCNE NMPOYEro
pe3ynbTaTbl PEHAEPUHTA.

Ha NOKaJIbHOM cepsepe oyayT AOCTYIMHbI MapLpyThbl
http://Tocaiitost:3000/10gin u http://localhost:3000/api/mul/3/1 1

®penimBopk Next.js 6bl1 co3faH KoMmnaHuen Vercei, 1 oHa MNoAfepXuBaet
XOCTUHT TaKUX NPUNOXeHWI. T.e. 3TOT XOCTUHI obecneymBaeT Hannune Node.js, Ha
KakoBOW nnaTopmMe BbIMOMHAETCSH CEPBEPHbIA KoA. Ham HyXHo cosfgath Git-
pPeno3nTOpuin 1 NOMEeCTUTb Tya BCE U3 NpoekTa KpoMe node modules.

® ® 0 locvkisi 3000/aGi/mui3/1l X | (r veicol naxtjse Kod.r621 X O «ercsline»l?0227u986atta X+

f- C A glihub.coiTVGo*sJSArrctinex!2022/tree/main/pages *) ei 0 *
n Search or jump to... Pull requests Issues Marketplace Explore
6 GOSSJS/vercelnext2022 Private Edit Pins - <SUnwatch 1 T

<> Code O |Issues [ Pullrequests 0 Actions B Projects CD Wki 0 Security \z+ Insights

P main * vercelnext2022/ pages/

[0 gossoudarev second commit

m api k second commit
L login second commit
O _appjs Initial commit from Create Next App
O indexjs Initial commit from Create Next App

PucyHok 40. Penosutopuii gnsa uMmnopTa B Vercei

3ateM Mbl MepexoguMm Ha cailT vercel.com, BbINofHAeM sign-up (co3gaém
HOBbI aKKayHT)
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Odopmnsaem asTopusauuio ¢ nomoubto GitHub: Ham HY)XXHO MMNOPTMPOBATH
Peno3nUTOPUiA C HALLMM NPOEKTOM, BblAaB paspeLleHne npunoxeHuto vercel.com

® ® 0 lowlel30Ci®apymvail X £ \BOMELS®Kod-r631 X O GeB6IS/vercdn«xt?2032 X
> C i veroel.conVnew?ont>oarding=tru®
gossoudarev

Let's build something new.

To deploy a new Project, import an existing Qit Repository or get started with one of ow Templates.

Import Git Repository
O GosslS v Q. Search
vercelnex12022 6m ago n Import

Missing Git repository? Adjust GitHub App Permissions »

PucyHok 41. T[lpouecc nmnopta penosntopus B vercel

[Mocne wumnopTa PenosnuTopma N HaxaTua KHOMKU Deploy nponcxoanT

© «iilhoM 3000/epypXi3T X ifc wed.netltie KodiS71  x | Q Oossitvefcelnextw?? X O ‘“dewProtect- AcH X o+ v
< -» C i vérckl.com/n*wlg 2dev»loper-id-eiextem Bl-id=eiredirect-urlrabr p Url=vercelnext. % ft * B w « « O a » a (“oBMOeBT> Q
. . e * 1.
gos?.[s df.milfc C M .i Feedback  Help "
\ .
M se#
Youjust deployed a new Project to Vercel. ] R
M > . i # it 1
1 1 M
4
#e w . .
N
. H N yukd 20 % ~lasnt-3lc .

! f«

Welcometo Next.js! *
Getsldtetf W«sii'd w k'nay
Run next to run your project localy
rui e tmivs

Push to any Git orancn otherthan main to preview changes

Push to B»in to ship changes to production

£2022 GossJS

PuUcyHOK 42. YcnewHblid fennon npoekrta B vercel

HakoHel, nepeigs no BblAaHHOMY ajpecy, Mbl MOXeM Yy6eauTbCcs B
paboToCnoco6HOCTN MapLIPYTOB:
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< C 1 vercelnext2022.vercel.app/api/mul/4/15

Copy to clipboard Download as file

{
k

PucyHok 43. YcnelwHas 06paboTka MapLipyTa NpUnoXeHWEM B Vercei

result: 60

MpnmevaHune

Cnaron deploy nepepaétca Ha pPYCCKOM fA3blKe KaK «pas3BepHYTb»,
«pa3MecTuUTb» U fAaxe «packataTtb». HO pa3paboTymKu 4acTo roBopAT
NPOCTO «3a4enIoNTb».

Takum 06pasom Mbl paccMOTpenn cnocob cosfatb MNPUIOXKEHUe C
pasmeLleHremM ero Ha (noka) 6ecniatHoM pecypce vercel.com. 3Ty UHCTPYKLUIO B
BMugeogopmarte Bbl MOXeTe MOCMOTPETH no agpecy
https://kodaktor.m/next.is.2022.mp4

Mcnonb3oBaHme ngrok

Ecnn HeT HyXAbl B MOCTOAHHOM pa3meLlieHUun npoekta B Ny6AMYHOM
VIHTepHeTe, TO MOXXHO NpefoCTaBUTbL €ro B AOCTYN CO CBOEro KoMmMbloTepa. AT0T
KOMMbIOTEP MOXET MMeTb MNOCTOAHHbIN IP-agpec, HO «CBETUTb» ero 06e3
Heo6XxoAMMOCTK BbINI0 HapyLlleHnem TpeboBaHWt 6e30NacHOCTU. Y 406HEee CKPbITb
CBOW peasibHbIl afpec 3a CEPBMCOM, KOTOPbI OCYLLECTBASET NPO6POC 3anpocoB U
OTBETOB 4epe3 rnobasnbHbll VIHTEPHET K NOKa/lbHOMY KOMMNbIOTEPY U 06paTHO;
NMPMMeEPOM Takoro cepsuca fensetca ngrok. Ero 6a3oBoe 1Ucnonb3oBaHue KpanHe
npocTo.

CHayana Heob6xo4MMO C€034aTb akkKayHT Ha ngrok.com, 3aTem 3arpysuTb K
YCTaHOBUTb UHCTPYMEHTbI KOMaHAHOol cTpoku (CLI):
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O« 0 \Y M Setup - ngrok X &

<- (o] Nl dashboard.ngrok.com/get-started/setup

IG ILYAGOSUDAREV

A Getting Started 1

Setup & Installation
Your Authtoken DOW” I Oad ng rOk

® Cloud Edge
9 ngrok is easy to install. Download a single binary with zero

Tunnels - run-time dependencies.

p  Events
® Download for Mac OS
0° API

® Security

Team

PucyHok 44. CtpaHuua 3arpysku ngrok

3aTeM Mocne YCTaHOBKM Ha CBOW KOMMbKTEP HYXKHO BbIMOMHUTL KOMaHay
n06aBNeHNs  KoHUrypaumm ¢ TOKEHOM, KOTOPbIA  MPEeAsoXXeH HOBOMY
MoNb30BaTeN0 B IMYHOM KabuHeTe:

2. Connectyour account

Running this command will odd your authtoken to the default ngrok.yml configuration file. This will grant you access
to more features and longer session times. Running tunnels will be listed on the endpoints page of the dashboard.

Ingxok config add-authtoken A38LGIub8JIMIoWSOERIWKs1y7bJ75rWgnXFglpW7mXuEStRIi |

PucyHok 45. Kntou gna KoHpurypauum ngrok

W HakoHeL, noc/ie TOro Kak Mbl 3anycTU/IN TOKaNbHOE NpuioXeHue Ha 80 nnu
HanpumMep 443 NopTy, 0CTa/I0Ch BbINOMHUTL KOMaHAy Buga ngrok http 80

Pe3ynbTaToM 3TOro CTaHeT yepe3 HEKOTOpPOE BPeMsA reHepauus LOMEHHOro
nmeHn ¢ cydurkcom .ngrok.io - 60Hycom byaeT aBToOMaTMYeCKNiA 4ocTyn no https.
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ngrok by @inconshreveable (Ctrl

Session Status online
Account ILYA GOSUDAREV (Plan: Free)
Version 2.3.40
Region United States (us)
Web Interface http://127.0.0.1:4040
Forwarding http://3dd5-188-170-77-131.ngrok.io -> http://localhost:80
Forwarding mhttps:/ /3dd5-188-y0-77-131. ngrok. ioi -> http://localhost:80
Connections ttl opn rtl rts p50 p90
0 0 0.00 0.00 0.00 0.00

PUCYHOK 46. Pe3ynbTaT 3amnycka 1 npo6pachiBaHMS NPUIOXEHUS

9T0T cnocob rognTcs ANa TOro, YTobbl 3aMyCTUTb NPUIOXEHNe Ha KOPOTKOe
BPEMSsi UTOObI, Hanpumep, caTb Pe3ybTaT BbINOMHEHWUS 3a/1aHUS MO OHMANH-KYpCY.
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lnaea 5. bubnunoteka Express

Mbl OCTAHOBUNIMUCb B KOHLE NpeAblAyWwein rnaBbl Ha pasiMunsax Mexay
onénuotekamn U ppermBopkamu. B 3TOM cmbicie EXpress.js - HeUYTO cpefiHee
Mexay OmbnnmoTekom ©n (MPerMMBOPKOM, MNOTOMY 4YTO C OAHOM CTOPOHbI Y
NPUNOXEHWNA, KOTOPble WCNONbL3YKT EXpress, HabnwgaetTcs MNOBTOpPSHOLLAsCA
CTPYKTYpa, OHW TArOTEHT K MOHONIMTHOCTU, HO C APYroil CTOPOHbl HUYTO He
MeLlaeT Ucnonb3oBaTh EXpress Kak NoAKAOYaeMbIA KOMNOHEHT Kofa, C MOMOLLbHO
KOTOpPOro cosfaBaTb NAMO6/4bl, T.e. faXe He MUKPOCEPBUCHI, @ HAHOCEPBUCHI.

- 19 munnuonos EXeHeae TbHbIX YCTAHOBOK Ha Npmjs.com
. i i> Popular libraries
- 50 Tbica4 3BEA, Ha github.com

todash
react
chalk
OcHosHoli aBTop TJ Holowaychuk § request
commander

moment

express

react-dom
tslib

prop types

PucyHok 47. Co3gaTenb Express n XxapakTepucTtuku Express

Bbi6op Express NpoANKTOBaH TEM, YTO 3TO OfMH U3 CaMbIX MONYNAPHbLIX NpmM-
NMakeToB 3a BCHO WCTOPUIO, cTabu/ibHas M XOpowWO cebs 3apeKoOMeH/0BaBLUas
onénunoteka. Ha ocHoBe EXpress co3faHbl MHOrnMe MPernMBOPKM W TaKue
MHCTPYMEHTbl Kak webpack-dev-server. Henb3s He ynomsHyTb 6ubnunoteky Koa,
CO3aHHYIO aBTOpamu EXpress n peann3yroLLyto NoxXoXyr (YHKUMOHANIbHOCTb Ha
OCHOBE YCOBEPLLUEHCTBOBAHHOIO CUHTaKCMUCa U YNYyULIEHHOW opraHm3aynmn Koaa.

BoT HeKoTOpble NpuMepbl (PeMMBOPKOB, MNOCTPOEHHbIX Ha EXpress:

*Kraken

*LoopBack

* Sails

*Hydra-Express

*NestJS

Express cam no cebe noAxoauT Ans CO3L4aHWA Hecrneunanm3mpoBaHHbIX
CEpPBEPHbIX MPUNOXKEHNIA. CNOMb3ya express, MOXHO BPYYHYK peann3oBaTb M
nogobune NGINX, n REST API, u npoctyto CMS, n mukpocepsuc. OfgHako Ans
co3faHuna 60nee «HaCTOALWMX» MWUKPOCEPBMUCOB /ydlle KMcnonb3oBaTb Hydra u
Seneca, ana REST API nydwe ncnonb3oBatb LoopBack, a Ans npoMbILLINEHHOTO
69K3Haa-NestJS.
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Ha ocHoBe Express paboTaloT cepBepHble Be6-NPUNOXKeEHUs, BXOAAWME B
COCTaB CaMblIX pasHbIX peweHnid. Hanpumep, 4Tobbl Ha nnatopmMe AHAeKc.O6nako
- @®yHKUuM co3gatb NAMO4Y CO  BCTPOEHHOW MapLlupyTu3auuein, MOXHO
ncnonb3osatb Express - MMEHHO 3TO Mbl 1 caenaem B Enase 6.

B Lenom B KOHTEKCTE 06yUeHMsA Express MOXHO paccMaTpmBaTth Kak yaaqyHyto
peepeHCHYI0 TEXHOMOMMIO: U3YUNTbL €€ C MaKCMMabHOW AeTanbHOCTbIO, & 3aTeM
MCnonb3oBaTb Kak 6asy AN CpPaBHeHMA C  APYTUMUM  TEXHONOTUSMWU U
NHCTPYMEHTaMMU.

[ns Express CBOWCTBEHEH MUHMMaM3M: B COCTaBe nakeTta Bcero 16 hainos,
pacrnonaralowmnxca B 3 nankax. O6wwWin 06bLEM CcOOGCTBEHHO (hailnoB C
nporpaMMHbIM  KOAOM cocTaBnseT nopsgka 90 kunobant. EXxpress umeet
OTHOCWUTENbHO HebO0/bLLOE YKCo 3aBncuMocTei, okono 30. Kpome Toro:

» Express pacnpoctpaHseTca no nuueHsnm MIT License
* OdwmumnanbHbIi canT https://expressjs.com/
* BpoxHoBnéH 6MGNIMOTEKON MapLupyTulaumn Sinatra gnsa Ruby

BaxHelwen xapakTepuUCTUKON EXpress ABNSETCA WCNOMb30BaHME WAEN
MPOMEXYTOYHOr0 nporpammMHoro obecneyeHus unm middleware. Takxe cnegyet
YNOMAHYTb, YTO A48 EXpress xapakTepeH MYHKLMOHANbHbIN CTU/b, U 0YEHb MHOTO€
[enaeTcad C MOMOLbIO KONNb63koe. B uyacTHOCTM, 06paboTuMky MapLupyTOB
SBMIAKOTCA UMEHHO KONIN63KaMMu.

YcTtaHOBKa Express

Tenepb pacCMOTPUM CO34aHMe NPUNOXKEHUSA Ha OCHoBe 6UGIMOTEKN EXpress
HECKOJIbKMMU pa3inyHbIMK cnocobamu. Mepsbii U3 HUX ByfeT - co3faHue C HyNs.
OTKpOem HOBOE OKHO TepMWHaNa Ha /IoKalbHOM KOMMbOTEpe 1 CO34af4nUM HOBYHO
nanky. WHuumnanmsmpyem pabodvee npocTpaHCTBO Ans paboTbl ¢ JavaScript
NMPOEKTOM, 3TO BbIpa3nTCcsa B co3fjaHum haina packagej son

[l06aB/M B Hall NPOEKT B KAYeCTBe 3aBUCUMOCTU EXpress - npm i express nnu
yam add express.

Pe3ynbTaTtomMm 3TOro [AeNCTBMA OKaXKeTcs co3gaHue nanku node modules ¢
3arpy)XeHHon 6mbnmoTekoin Express n nossneHne 3anucu B pasgene dependencies.
(Mol y)Xe Hayanu 3To genatb B Enase 1- cM. pUCYyHKM 4 1 5.)

B nanke node modules pacnonaratotca aisibl, KOTOpble COCTaBMAKT OCHOBY
O6n6nnoTekn Express, n camoe rnaBHoe, YTO 34eCb HaxoamuTcs - 3To B nanke lib.
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© EXPLORER package json X * index.js 224 b
> OPEN EDITORS 1) package.json > .. [ lib
v 2020... Q NOos§ LXK L application.js 14 Kb
V- express
v Ii) 3 “version™: * expresses 2Kb
> middleware 5 “license” : 1 1 middleware —
> router 6 “dependent:i * init.js 853 b
o 7 "express'

,‘s application is 6 ) * query.js 885 b

IS expresses
) ) 9 1 * request.js 13 Kb

is request js 10

responses * response.js 27 Kb
15 utils.js v L router —
is view js * index.js 15 Kb

9 History md

. .
X index.js PROBLEMS ~ TERMINAL layer.js 3 KE
ft LICENSE (- type-isei.6.18 - route.js 4 Kb
. h- unpipeai.e.e o
M package json [~ utils-merge£1.0.1 # utils.js 6 Kb
+vary@l.l.2
OUTLINE y . .

Done in 1.32s. * view.Js 3 Kb

PucyHok 48. ®aiinbl B coctaBe Express

A Bbl TakK)Ke MOXeTe 3arpy3nTb BeCb KOJ B BM/€e apXMBa:

wget kodaktor.ru/express/x.zip

PacnakoBaB ero, Bbl MoayyMTe nanky express. Bcerga MOXHO UCMO/b30BaTb
3TOT KOA NIOKanbHO, He obpalyascb K npm.

Korga mbl 6ygem 3aTpe6oBaTb OMOGNMOTEKY K cebe B MPOEKT, TO Oyaer
3arpyxatbcsi hailn lib/express, U Mbl MOXEM YBWAETb, YTO OH 3KCMOPTUPYET
(hyHKUMIO, KOTOpas Ha3biBaeTca createApplication.

EXPLORER is expresslJs X m
> OPEN EDITORS node.modules >express ) lib > js expre function createApplication!): Function
v 20200829.045443 24 ]** Create an express application.

V- express 25 * Expose ‘creiiteA licatio .

P P PP areturn
Vv lib 26 */
. . dapi — blic
\ mi/lHloujoro 27 Pl — pUdll
28 exports - nodule.exports = createApplication;
> router 29 r
js application” 30
e)(pre$_]* 31 * Create an express application.
- ) 32 <
js request.js
33 * @return {Function}
js response js . .
34 * @api public
js utils.js 35 *
js view.js 36

PucyHok 49. 3kcnopT hyHKuum createApplication

PesynbtaT paboTbl 3Ton ¢yHKuMm 6yaet Application, To ecTb express-
NMPUIOXeHNe N OH BYAeT ABNATLCSA B MEPBY0 O4vepefb peann3atopom nHTepgerica
EventEmitter.
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EXPLORER expressjs x LU
> OPEN EDITORS node modules >express > lib > iS expressjs > 0 createApplication

v 20200829.045443 37  function createApplication() {
vV express 38 var app * functionl!req, res, next){

v lib if) 2app.hand|e!req, res, next);
|

> middleware m

> router 42 eixin(app, ventE«itte<{.prototype, false);
A application is 43 eixin(app, proto, false);
express |s 44
45 /! expose the prototype that M | get set on requests
46 app.request * Object.createlreq, {
response |s 47 app: { configurable: true, enumerable: true, writable: true, value: app
utils.js 48 >)
view js 49

PucyHok 50. CoctaB (yHKUunmM createApplication

request is

N ym ¥ M

Cospgaaum hain index.js 1 B caMOM Hayane Hawero ¢aina noMmecTuM KoMaHay
ANA MMNopTa 3aBUCUMOCTI, KOTOpas IKCMOPTUPYeT express. B pesynbTare Bbl30Ba
3TON (hyHKUMM BYAET co3aaBaTbCs MPUIOXKEHME, KOTOPOE Mbl M 0603HAYMM Kak app.
Ha BcAkuin cnydvail ewé pas OTMETMM, 4TO MpuW XenaHnum pabortatb ¢ MOAY/IAMM
ECMAScript, Ham HY>XHO B package.json co3faTb K4 type v ykasaTb 3HauyeHue
module. /I B 3TOM c/lyyae Mbl BMECTO require 6yem Mcnonb3oBaTb import.

is index.js * I} package.json e

JS index.js > _
1 const x = requiret’express’);
2 import x from 'express'; i
3 const app = x();1

PucyHok 51. BapwuaHTbl 3aTpeboBaHusa / umnopta Express

Mpu MCcNonb30BaHUM NOKANbHOINO KoAa Mbl MPOCTO MOMEHSAEM 'express’ Ha
".Jexpress'.

NTak, B pe3ynbTaTe BbIMOMHEHUS (YHKLUWUW X, KOTOPYHD, BMPOYEM, MOXHO
6blno Obl Ha3BaTb KaK YrogHo Mo-ApyroMy, HanpuMep MNpoOCTO eXpress, Mbl
nonyyaem B app 06bekT Applicaton, 1 B 06LIemM B NpocTeiilleM cnydae NOCTPOeHME
MPUNOXEHNS Ha OCHOBE €exXpress CBOAMTCS K TOMY, UTOObl BCAYECKM
MaHWNynMpoBaTb 3TUM O06BLEKTOM, B TOM UWUCME C €ro MOMOLLbH CO03/aBas
MapLIPYThl.

Hanpumep, ecnn Mbl XOTWM, 4YTOGbl Halle MNPUIOXEHWE pearnpoBano Ha
KOPHEBOI MapLLpPYT, OTKMKAsACh NMPX 3TOM Ha 3anpoc, OTNpaBieHHbIl MeTOL0M get,
TO Mbl [O/MKHbl BbI3BaTb OAHOMMEHHbIA METOA MPUNIOXKEHUS app W
3aperucTpuMpoBaTb KONNG3IK, KOTOPbIA OyAeT BbI3bIBATbCS MNPWU  HACTYMN/IEHUU
COoObITUS request ¢ 3aflaHHbIMKU NapaMeTpaMu, TO eCTb MO0 KOPHEBOMY MapLUPYTY K
MeToZloM get. DTOT KONN6G3IK B NPOCTeiLlemM ciyyae OT ABYX aprymMeHTOB.

3nech BCE coBMagaeT € paGoToil, KOTOPYH Mbl NPOAENbIBanM paHee CcO
cTaHAapTHbIM Mogynem node:http. Pasnnums HauHyT NPOSIBASTLCA YyTh NO3Xe, B
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YaCTHOCTW A/15 OTNPAaBKMW 3anpoca Npu NoMoLL M 06bEKTA reSPONSE UK res, B EXPress
06bIYHO UCMNONb3yeTca MeTof send, HO MOXHO MUCNOb30BaTh M MeTof end C TeM Xe
YCMEeXoM.

I'I0r|p06ye|v| C nomMmowbro MeTOAa end oTnpaBnTb CTPOKY, KOTOpPad BbIragnT
KaK cepunaniniaynd 06beKkTa. TO ecTb Ha KOpHeBOI7I MapLpPyT Halle npunoXxxeHue
6y,c|,eT 0TBeYaTb I'IOpLI,I/IEIZ [JaHHbIX B dJOpMaTe JSON.

J index.js X {) package json e

is index.js > _

const x = rGQUire!'express');

1

2

3 const app = x();

4 app

5 .get(/, (req, res) => res
6 -end( Y"Mpuset* :"mup!} ")
7 )

8 listen(4321);

PucyHoK 52. [lepBblii MapLipyT

Ecnu mbl Tenepb nepeiigém B 6paysepe nNo 3TOMy ajgpecy, T0 yBUAUM OTBET, HO
OH 0TOOPaXKaeTCcs He COBCEM TaK, KaK, NO-BUAMMOMY, HaM 6bl XOTEN10Ch, MOCKO/bKY
TEKCT Ha KUpUnnuLe 6paysep UHTEPNPeTUPOBan No-CBOEMY.

B OTBETHbIX 3arofoBKax Halle MPUMOXEHUE, KaK BbISCHAETCA, HE YKasasno

- « 9@ I'M > ¢
4 Cc O W»»T» 4371 B " » . (o]
1< (i@ Sotscas  » 01 O | X
*PuUrbIVPIP*X . *i -PjPWT»! o O Ve Pw riitoo O Ombl*eae™ ORns * i O
> rm B Htts CMU URLs

O KHR JS CSS Sng Wstka Font Ooc WS LWir*ll OOm QHas

1 asms 40na mn B n

Nsnts i IMsrtsn wameﬁ-lfm* INNGAO™~— »

M -rsftrrsr «Mft —«ngrsds

PucyHok 53. PesynbTart res.end B 6pay3epe

Monpobyem Tenepb 3ameHUTb end Ha send. O6HOBMB CTpaHMULy, Mbl YBUANM,
4yTO pycckue OYKBbl Tenepb O0TO6GpaXkarOTCHd KOPPEKTHO, HO MeTohd send
aBTOMaTMYeckn nocnan gnd Hac faHHole ¢ MIME-tunom text/html. Ncnonb3yem
Tenepb MeToA json BMecTo end nnum send. O6HOBMM CTPaHULY CHOBA U YBUAUM, YTO
MPOM30LLJI0 3KPaHUPOBaHUE KaBblYEK, KOTOPble SBAAKTCSA CYL,EeCTBEHHOW YacTbio
(hopmata json. 3ITO0 OMATb MOMewWwano pacwumpeHuto  bpaysepa BEPHO
NHTepnpeTupoBaTb 0TBET. B JaHHOM C/yyae [eno B TOM, YTO Mbl MOCLINIAEM CTPOKY.
Y6epémM KaBbluku, 0603HauvaloLlMe CTPOKOBOE 3HayeHWe W O0CTaBUM TOJIbKO
[BOVHbIE KaBblUKW BHYTPU PUTYPHbLIX CKOOOK:

Ason({M1puset":munp!in})
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OGHOBMB, YBUAMUM NpPaBU/bHbIV pe3ynbTar.

PucyHok 54. Pe3ynbTart res.send B 6pay3sepe

Ko, nonydyarowmincs npu cosgaHuy NPUIoXKEHUS C HYNA, MOXHO HanTu no
agpecy: https://kodaktor.m/xO. 1o 3TOMYy afpecy Takxe MNPUBELEH NpumMep
OLHOCTPOYHMKA, TO eCTb KOAa BCEro 3TOro MNPWIOXKEHUA, Y/IOXKEHHOro B OAHY
CTPOKY, KOTOPYH /IErKO MOXXHO 3anycTuTb B pexxume REPL.

JKBMBaNEHTHbIE OAHOCTPOYHUKY AN paboTbl B REPL gns 6bicTporo 3anycka

http void http.Server((req, res) => res.end(req.url)).listen(4321);

express void require(‘'express’)().all("*', r => r.res.send(r.url)).listen(4321);

HwXe nprBefeHbl BbipaXXeHWs, KOTOpble MPUBOAAT K co3faHnio method-route-
agnostic npunoXxeHus:

o app.all('"*', (req, res) => {})
o app.use((req, res) => {})
* http.Server((req, res => {})

Mockonbky B MNaBe 4 6bINM NpuBeAeHbl NpuMepbl Koga Ha repl.it, To 4TOObI
NPOAO/MKNTL 3Ty NIOFMKY, Npeobpasyem nepsblii Nnpumep ¢ http.Server B npumep ¢
EXxpress:

https://replit.eom/@igossoudarev/firstnodedemo#index.is

-
https://replit.eom/@igossoudarev/firstexpressdemo#index.is

(https://kodaktor.ru/g/first express demo)
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BmecTo writeHead y Hac 3aech 6yaeT set M ¢ MOMOLLbIO BbI30Ba MeTofa status
Mbl ycTaHOBMM Kog 200. BMecTO coyeTaHWs MeTOf0B write n end Mbl MOXeEM
“Ccnonb3oBaTh send.

Mepexog MO MaplIpPyTy, KOTOpbIA He 6bll  NpPeaycMOTpeH cpeau
06pabaTbiBa€MbIX, MPUBOAUT K NOSBNEHNIO KACTOMU3MPYEMOTO COOBLLEHNS:

https://firstexpressdemo.igossoudarev.repl.co/xxx

> 0 i firstexpressdemo igossoudarev.repl.co/xxx

He HaingeHo! (/xxX)

K q-l nemeHTbI Recorder 1 Performance insights i KoHconb

E S topv <> Oumtp

O Failed to load resource: the server responded with a status of 404 ()

PucyHok 55. Owwu6Ka nonb3oBaTens

310 pocturaetcs crnocobom peanmsaunm finalhandler, KoTopbin ABNseTCS
TUNWYHBLIM ansa Express:
,use((req, res) => {
res
,status(404)
set({ 'Content-Type' 'text/html; charset=utf-8', ...CORS J)
,send('<hl><i>He HaigeHo! </i>(${req.url})</hI>\n");

b

Takum 06pa3oM C MOMOLWbLIO MeToAa use nogkntoyaetrca middleware-
06paboTUMK, KOTOPLIA OTBEYAET 3a OLWNOKY nonb3oatens (404).

OTMeTUM TakXe, 4YTO 3a 3arpysky arnna (T.e. 3a Bblfady 3arosioska Content-
Disposition) B Express oTBeyaeT 0TAeNbHbIA convenience-meTog sendFile.

B KOHUe npefblAyLie rnaBbl Mbl TAKXe paccMaTpuBann pas/inyHble cnocoobbl
3anycka NpuIoXeHWs - NOKa/lbHbliA, B TOM 4ucse ¢ npobpocom B VHTepHeT ¢
nomowbto ngrok, aennoi Ha vercel.com. 34ecb MOXHO, MOMUMO repl.it, ymomMsaHyTb
eLe:

* PasmelleHne HebONbWKX «AeMOK» Ha runkit
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e 3anyck B coctaBe Jupyter Notebooks:

I midilOUdeneiUaBlari. x A Untted X Q lewBum./I3r x o+
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Fit*  Foil  view irwt CM  Kanw  Navigste VUUgen  Hap tivaiec | Javaacnpt(Nodi*i O
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Table of Contents

JavaScript notebook

In Mil const x = require!'/Users/ilyagoaudareW Yandex.Disk.-ocalixed/expreei’
coni* ipp - «();

In (S)i »PP
.qet]'/*, (req, res) -> rea
-etatue(JOO)

.est({"Content-Type':‘applic*t:on/)ton; ehiriet-nir-B"}|
.end) * (‘MporT*: ‘mup! *)* )

»
Jlitten (4)21)f

outl511 <ref M» Server {

itoxHesdersixei undefined,

_n*ecjxeHTTPPorsex : undefined,

evente» (.Object: null prototype] {

request :1 [Function: appl {

eventi: (Object: null prototype],
_eventsCount: 1,
“uuud.iitenex11 undefined,
eetMaxLlIstenere: (Punction: aetMaxLieteners [,
getMexLletenere: [Function: getXaxiietenersj,
eitlt: IFunction: emit),
addiistener: [Function: addiistener],
on: (Function: ecdLiiteneri,

PucyHok 56. Jupyter NoteBooks ¢ Node

* Wcnonb3oBaHue Netlify - Bbl MOXeTe NOCMOTPeTb WHCTPYKUUIO B
Bugeogopmarte no agpecy https://kodaktor.ru/netlifv-x-2022.mp4

* Kcnonb3oBaHue obnaka u serverless (cm. MnaBy 6)

MoHaTne middleware. Buabl middleware n nx ctek

TpathapeTHbld KOA 6a30BOro NPuUIoXKeHMa EXpress AOCTyNeH No afgpecy:
kodaktor.ru/x. Takxe pna ypoébcrsa obyvarowmxcs Obln co3fjaH  cepsep
https://demoapp.kodaktor.ru  Ha KOTOPOM 3TO MPUNOXEHWE C HEKOTOPbIMU
He6O/MbWNMM  AOMONHEHUAMKN (cM. panee middleware ©n  MapwpyTusauuio)
3anyLieHo.

is index.js > ..
const [{ Server: hi > x|l = [require!*httpl), require!‘express*)];

1

2

3 const Router = x.Router!);

4 const PORT = 4321,

5 const { log ) = console; j

6 const hu = { ‘Content-Typel: ‘text/html; charset=utf-8* >;
7  const app = x();

8

9

Router
.route!'/")
10 -getlr => r.res.end!"Mpueer mup!"));
11 app
12 .use((r, rs, n) => rs.status(z2o00).set¢hu) && NnQ)
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13 .use(x.static('."))

14 .use('/'» Router)

15 .use(({ res: r > => r.status(404).set(hu).send('Moka HeT!"))

16 .use((e, r, rs, n) *> rs.status(500).set(hu).send( Oumoka: ${e}))
17 /* .set('view engine', 'pug’) */

18 .set('x-powered-by' false);

19  module.expofts = hl(app)

20 listen(process.env.PORT || PORT, () => log(process.pid));

PucyHok 57. Bba3oBblit kof Express-npunoxeHus (kodaktor.ru/x)

Cepsep https://demoapp.kodaktor.ru/ goctyneH ecnv 3anyLieH, a 3anycTnTb
ero MoXkeT nto6oi nepenas no agpecy https://kodaktor.ru/api/4321/on

B nepBoil cTpoke nogkntouatoTcsa moaynb node:http n 6ubnnoTeka express.
Mpw aToM (yHKLMA Server onepaTMBHO MepenMeHyeTcs 34ecb B Mogyne node:http
M npespawjaetca B hi. B 19-in ctpoke App, TO eCTb pe3ynbTaT Bbl30Ba TOr0 4TO
nmnopTupyeTcsa n3 Express, nepegaércs aTon camoin yHKuMu hi. 3To roBopuT 0
TOM, UTO App ABnsAeTCA PYHKUMEN, KoTopas obpabaTbiBaeT 3anpockl. [Mpu Tom, 4To
3TO elé N 06BLEKT Y KOTOPOro ecTb ONpefeNiéHHble MeTOAbl, OH MOXXET BbIMO/HATb
pONb 0CO60IM NPOMEXYTOUHOW yHKUMM - middleware.

App 1Urpaet posib cnyLiarens, KOTOPbIA MOXET NPOCAYLLNBATb NOPThl U TAKUM
06pa3om BbIFAANUT KakK CepBep, M OTCKOAA Mbl MOXEM cfenatb BblIBOA, 4TO
(hYHKUNOHaNbHOCTb 3TOro 06bekTa App unu Application oyeHb pa3HOCTOPOHHSA.

B panbHerwem Takas nepegada App Ha BX04 (YHKUMW, KOTOPYK Mbl
n3Bnekaem u3 moayns node:http noHagobwuTca AnA TOro, 4To6bl MOAKMKOYAThH
ceptTudmkatel SSL n peannsoBbiBaTb B3aMmogencTBue no npotokony HTTPS
(FnaBa 7). Mbl BUAMM B TpathapeTHOM KO/Je MHOI0 BXOXAeHWiA cnoBa use. MNpu aTom
B 15- CTPOKe HaXOAWUTCA YXe 3HaKOMbliA 06paboTuMK OWKUOKM MONb30BaTeNs
(HeHargeHHbIn  MapwpyT). OTMeTMM MOKa, 4TO B Cliefytlollerd CTPOKe
nogknoyaetTcs 06paboTUMK OWNOKN NPUNOXKEHUSA, PYHKUNSA OT 4-X aprymMeHTOB -
TaKoBO cornaweHue Express.

YnpaxHeHue 8
3anyck 6a30BOro NpuIOXKeHNs Ha OCHOBE exXpress Ha 1I0KaJlbHOM KomnbloTepeld

1. CosfanTe HOBYIO nanky v nepengunTe B Heé

2. BbinonHuTe B Heli KOMaHAy
npm init -y

3. YcTaHOBUTE GUGINOTEKY eXpress KOMaHzaom
npm i express

4. CkayvarnTe 6a30Bblil KO KOMaHA0M
wget kodaktor.ru/g/x.mjs

5. 3anycTtuTe cueHapuil Ha BbIMOMHEHWE KOMaHA0M
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node —watch x.mjs
6. YbeamTecb, YTO CEpBEP OTBEYAET Ha KNMEHTCKMUIA 3anpoc:
curl localhost:4321

3aBeplmnB ynpaxxHeHue, Bbl JO/MKHbI 6yaeTe yBUAETb O0TBeT «[MpuBeT, Mup!»
Mbl yXke ynomuHanu tepmuH middleware B cBa3n ¢ noHatnem finalhandler u

mMofynem connect. B Express nogkntoueHne middleware pagukanbHo pacluvpsiet
(YHKLMOHANLHOCTb app.

JAuncneTyep NPoOMexyTO4YHOro NPorpamMmmMHOro obecneyeHms
Bxan TpoMeXyTouHOE TpoMeXyTOuHoe [MpomeskyTouHoe : MpOMEXyTOHHOE Boixon,
nporpaMmHoe ' nporpamMmMHoe nporpaMmHoe " mporpammHoe

obecrieyeHvie A obecrieyeHve QJ obecrieyeHHee] crieveHve D.

PucyHok 58. [locnegosatenbHoe nogkntoyeHne middleware

C nomouibio meToda use Mbl nogknw4vaem middleware, K yncny KoTopbixX
OTHOCUTCSI 1 POyTep-MapLLpPyTN3aTOP, BbIHECEHHbIN B OTAENbHY PYHKLUIO.

MmeTog, (rnaron) HTTP, K koTopomy npumMeHsietca middleware.
MyTb (MapLupyT), K KOTOpOMY npumeHsieTcs middleware.

‘DyHKLI,I/IH middleware.

A

gex( (r, res, next) _>{
next ( ) '&/ ApryMeHT-konn63k yHkumn middleware, ©3BecTHas no cornalleHnio Kak "next"”.
AprymeHT HTTP response thyHkuumn middleware function, n3BecTHbIN Kak “res".
.listen(4321);
AprymeHT HTTP request yHkLumn middleware, n3BecTHbIN Kak “req"”.

PucyHok 59. YacTu obpaboTumka MapLupyTa ¢ TOUKKU 3peHnss middleware
MoHATMe middleware He ABNAeTCS 4YemM-TO OCOBEHHO HOBbIM, OHO

Ncnonb3yeTcs B Cepe BeO-TEXHOMOMMIA AOCTaTOYHO AaBHO. B pycckom s3bike
MCNONb3YIOTCA CaMble pa3Hble C/10Ba /1 TOr0 YTOObl 0603HAUYNTbL 3TO MOHATHE:
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NoHATne middleware
Mcnonb3yeTcs B chepe BeG-TEXHONOTMIA NPUMEPHO €O BpeMéH nossneHus Django (1.0 B 2008)
Mepea Express 6b110 Ha nnatopme Node.js BHeapeHo B Gubnmnoteke Connect

0603HaYaeT (PyHKLMI, Y KOTOPbIX ECTb AOCTYMN K 0GBLEKTY request, K 0GLEKTY response, 1 (hyHKLKW, YCIIOBHO HasbiBaeMOii next
B request-response LWK/Ne NPUIoKeHUs (LWKMe 3anpocoB 1 OTBETOB)

B pycckom si3bIKe: «MPOMEXYTO4YHOe MO/ KOMMOHeHTbI / 3BeHO / 06paboTKay, «CBA3YHOLLMIA KO, «MOCPEAHNK»

XapakTepuctukm middleware

B Express BbICTPOeHbI Ha 0cHOBe natTepHa chain of responsibility, nepeaatot KOHTPONL NocNefoBaTENBHO

O6paboTuMKI MapLIPYTOB camu sBnAkoTcA middleware, KOTOPOE COMPSHKEHO C KOHKPETHBIM rnarosiom. Haobopor, middleware
- 310 06pabOTUNK MAPLIPYTOB, HE3ABMCALLMIA OT KOHKDPETHOTO rniarofia. Mpn 3TOM ec/n MyTh He YKasbBaeTes, 3T0 03HauaeT
06O NyTh.

Peanuaytot no cyTn BHefpeH1e Kofga, B TOM YiC/Ie pacluMpeHuii / KOMMOHeHToB / NnarvHoB

O6pa3ytoT cTeK WM KOHBelep

HanomuHatoT Lenouky .then B mpommcax

Ha KMeHTCKOI CTOpOHe MOXOX1M 06pa3oM peannsoBaHbl B Redux

PucyHokK 60. XapakTepuctnku noHAaTna middleware

Bbiwe yxe ynomuHancs middleware-06paboTynK OWMOKM NOSb30BaTENA.
Ecnv HM OAMH ©3 NOAKNOYEHHbIX 06paboTUYMKOB BO3MOXHbLIX MapLIpyTOB,
NpefyCMOTPEHHbIX B NPUNOXEHWUU, HE MOT cpaboTaTb, TO ynpaB/ieHne nepegaérea
NMEHHO emy.

PaccmoTpum npumep: mappyT /first. Mbl MOXeM, Haxoascb B 06paboTymke
MapLUpyTa, BbI3BaTb OLIMOOUYHYO CUTYaLMIO 1 nepefaTthb yrpasneHne 06paboTUmKy.
3T0 MOXeT OblTb peann3oBaHo, ecan Mbl J06aBMM B YWUC/O aprymMeHTOB
obpaboTumKa MapLupyTa next-ccbinky.

Ecnn BbI3BaTh 3TO next, TO ynpaefieHne OyaeT nepegaHo (B YEM U COCTOUT
CcMbICn cnosa next), cneayouwemy middleware B Tak Ha3biBaeMOM CTEKe, TO eCTb B
nocnefoBaTeNbHOCTN NOAKIIOUYEHHbLIX QPYHKLUMIA MPOMEXYTOYHOTIO 3BEHA.

.get('/first', (req, res, next) => {

if (reg.query.error — ’'yes') next();
res.send(1PaboTaeT!"); |
No

= I
.use(({ res: r P => r.status(404).set(hu).sendt rNoka Het!"))
.use((e, r, rs, n) => rs.status(500).set(hu).sendrl Oumbka: s{e}))

PucyHok 61. [lepepadya ynpasneHue cnegyrowemy middleware

Ecnn BbI30BY next nepefaércs, HanpumMep, Kak Ha pucyHke Bblwe, undefined,
CMHOHMMOM 4Yero ABffeTCA Hernepefaya BOOOLLe KaKoOro-nnbo 3HavyeHus, TO
Bbi3blBaeTca MocnegHuin Ob6paboTumk (owmnbkm nonb3osartend). A ecnv nepefartb
KaKylo-TO KaCTOMHY0 OLKOKY, TO Bbi3BaH OyaeT 06paboTUnK BHYTPEHHEN OLLNOKM
MPUNOXKEHUS.

3710 middleware-kKonn163K, KOTOPbIA NPUHUMAET MO COrnaleHunto 4 aprymeHTa:
1) onucaHmne owmnbkK 2) 3anpoc 3) OTBET U 4) hopManibHas CCbisika Ha QYHKLMIO
MPOMEXYTOYHOI0 3BEHA, KOTOPOW YXKe HUTAe fanblie He MOXET OblTb, MOTOMY YTO
aTo Camblin [NocnegHnin 06paboTUnK.
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.get(/first’, (req, res, next) => {
if (req.query.error == ’yes") next( “kacpomHas owubka");
res. send("Pa6oTaeT!l);

to
.use(({ res: r }) => r.status(404).set(hu).send('lMoka HeT!")) t'

.use((e, r, rs, n) => rs.status(500).set(hu).send('Ownbka: s{e}')}

PUCYHOK 62. YTOYHEHME NnoBefeHMa 06paboTymKa oWnoKu

Tak 4To, ecni 06paTnTLCA K MappyTy /first Ha pycyHKe Bblile, Mbl NOTYUYUM
COOTBETCTBYHOLLEE COO0OLleHME. AHANorMyHoro adgekra MOXHO O6bl10  Obl
A06UTbLCA, NPOCTO Hanucas CcnoBo throw. VI MeHHO Takoi Noaxod MCrnonb3yeTcs,
Hanpumep, Bo (peimBopke Koa, rge apxuTekTypa npoMexyToUYHOro 3BeHa Obina
NoJBeprHyTa CUNbLHOMY NEPECMOTPY M B LLe/IOM BbITNSAUT OYEHb LIE/IOCTHO U 6onee
o4yeBMAHO, YyeM B Express. Tem He MeHee, 3TU cOrnaweHus B pamkax Express
cnegyet cobnoaaTe.

Mbl MOXeM nofiyyaTb coobuweHne 06 owmnbkKe, 0 TOM 4YTO HEBO3MOXHO
nocnartb 3aronoBKM, nocne TOro Kak OHMU nocnaHsl (Error
[ERR HTTP HEADERS SENT]: Cannot set headers after they are sent to the
client). 910 MOXeT MPOMCXOAUTb, ecnn 3abblTb HanucaTb return B (yHKUUMK,
KoTopas paboTaeT C res, WaM ecnu BCnep 3a res.write NonbiTatbCA BbIMONHUTD
res. send.

Mo mapwpyTy /first B Bepcum npunoxeHus no agpecy demoapp.kodaktor.ru
BbIBOANTCA CTEK NOAKNHOYEHHbIX middleware - 3TO caenaHo cneayowmm obpasom.
Uepe3 06beKT request AOCTYMHO MPUIOXKEHME: req.app. Y HEero ectb Cny>XebHoe
CBOMCTBO router. I B CBOK OYepedb Yy HEro MmeeTcsa CBOWCTBO stack, koTopoe
XPaHUT MaccuB NOAKNOYEHHBIX middleware. MOCKONbKY 3TO MaccuB, TO Mbl MOXEM
B LMK ANS KaXXA0N (hyHKLMM NOCMOTPETbL €€ MMS B KOHCO/W, req.app. router.stack

Bbi3BaB MapLipyT yBUAUM CMUCOK (DYHKLMIA. 34eCb B TOM YmUC/e ecTb M router
M servestatic, KOTOpble Mbl MNOAKAOYaeM AN Toro, 4ToObl 06CNYXMBATb
cTaTuyeckme ainsl.

11 app

12 use((r, rs, ni => rs.status(200).set(hu) & n())
13 / .use(x.static('.'))

14 W ,.use('/', Router) —

15 \ \.get(’/first', (req, res, next) => {
as w\‘ " " * ' P - P
TERMINAL\ \ PROBLEMS  OUTPUT / DEBUG CONSOLE
query

expressInit

<anonymous>%

serveStatic ©

router =e——"—

PucyHok 63. CTek noaknto4YéHHbIX middleware
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UTto Kacaetca aHOHUMHbIX middleware, TO (PYHKUUKN, Y KOTOPbIX HET MMEHMU,
COOTBETCTBYHOLW MM 06pa3om 1 0603Ha4arOTCA B 3TOM Crucke (<anonymous>). Ecnn
Mbl XOTUM 0O6pecT 60NbLIMIA KOHTPONb Hag MNPOUCXOAAWMM, TO Mbl MOXEM
MMEHOBATb 3TN (YHKLUN.

HanpumMep, Mbl MOXEeM BbIHECTU (PYHKUMIO MwO OTAEeNbHO W Tenepb Mpw
nepexoje rno aToMy MapLipyTy noay4ymm UMeHHO eé. TakMm 06pa3oM, Mbl MOXEM
cAenatb BbIBOA O TOM, B KaKOM MOpsAAKe OHW Oblnn nogkatodeHbl. Cnepsa Hekoe
BCTpPOoeHHOe middleware, KoTopoe no3BonseT obpabaTbiBaTh query, middleware
KOTOpOE WHUUMANU3NPYeT express W uHuymnanusnpyet App, 3atem Halle
middleware mwO, KOTOpOe Mbl TO/MbLKO 4TO coO3gann, 3arem serve static,

06cnyx«43aHme CTaTn4yeCckKunx ¢aﬁn03.
7 const app = x();

8 const mw@ = (r, rs, n) => rs.status(200).set(hu) && n();‘,
9 Router
10 .route('/")
11 .get(r => r.res.end('MNpuset mup!'));
2 app A=
13 _— .use(mw@) «— —
14 .use(x.static('.'))
l“ 15 .use('/', Router) \‘:‘
{ P R / ““ - r
f TERMINAL  PROBLEMS OUTPUT | DEBUG CONSOLE 1: node

L [nodemon] starting "node index.js )
| 23635 _#®
| query I e 2t
\,expresslInit o
mwo é,»’
serveStatic™

PucyHok 64. WVmeHoBaHHasa yHKUMA middleware

O6bl4HO roBoputca, uto middleware peanusyetr nattepH Chain of
Responsibility (uenoyka oTeeTcTBeHHOCTeN). OHW nocnefoBaTeNlbHO MNepeaarT
KOHTPO/b Haf npoueccoM 06paboTKK 3anpoca. O6paboTUMKM MapLUPYTOB, KOTOPbIE
MOAKNHOYAOTCA C MOMOLWbI TakMX MeTOoAOB KakK get, post un  gpyrux,
cooTBeTcTBYOWMX MeTogam HTTP, camm gasnsawotca middleware, n HaoboporT.
Middleware MOXHO paccmaTpmBaTb Kak 0606 EHHBIA 06paboTUMK MapLLPYTOB, He
3aBMCALLMIA OT KOHKPeTHOro rnarona. Ecnm npm aTom ewé n He yKasblBaeTca MyTb,
TO 3TO O3Ha4YaeT N060IN NyTh.

app-all***, (req, res) => {});

app-use((req, res) => {>);
PUCYHOK 65. OKBMBaA/IEHTHbIE YHMUBEPCA/IbHbIE 06PabOTUMKM

TakXe MOXHO cKasaTtb, 4To middleware peanunsyeT BHegpeHue koga. 1 B ponu
3TOr0 Kofa MOryT BbICTYnaTb pacllMpeHns, KOMMOHEHTbI, NaaruHbl. Hanpumep,
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obcnyXuBaHMe CcTaTUKM - 3TO KakK pa3 CpeAcTBO pacwmnpeHuns 6a3oBoi
(hyHKLMOHaNbHOCTM EXpress.

Moxoxum o06pa3om o6bpabaTbiBaeMbli 0O0BLEKT MNepefaétcsi CBEPXY BHWUS3,
Mo3BONAA  co3faBaTb  Hekoe  06llee  MHMOPMaUMOHHOE  MPOCTPAHCTBO.
MpoLeMOHCTPMPYEM 3TO eLé OAHUM MPUMEPOM.

Co3pgagum middleware, KoTopoe onpefensieT CBOWCTBO reg.working.
Hanuwem use (function workingSetter), KoTopbli  6yaeT  co3gasatb
COOTBETCTBYHOLLEE 3HAaYeHMEe W nepejasaTb YNpaB/ieHUe Aanblle MO KOHBeWepy
06paboTUYNKOB MPOMEXYTOYHOIO 3BEHA.

.use(nwe) S m— — —
.use( function workingSetter( req, b, next) {req.workingj= "Paboiaei, ypa!"; nexl ); )
.use(x.staticf'. ")) . RN )
use("/", Router)
.get{"/Ffirst", (req, res, next) => {

req.app._router.stack.forEachlmw => console.log(mw.name))

if (req.query.error = “yes") return next!“kacTomHas ounbka®);

res.send(req.working); = e —— - — ——

PucyHok 66. [Mepepaya gaHHbIX Yepe3 middleware

Ecnu 3abbITb BbI3BaTb 06paboTUMK Next n 06paTUTLCA K MapLUpyTy, TO 6pay3ep
oypet oxugats oTeeTa (pending) - ato pending 6yaeT «BUCETb» TeMepb 40 TeX Mop,
MOKa He UCTEYET BpeMs 0XUAaHUA Npu 3anpoce 1 6paysep HanULET 0 TOM, YTO 3TO
BPEMS MPEBbLILLIEHO.

MaplupyTusauus. CosaaHue express.Router v gepesa MapLIpyTOB

Packpoem 60nee noApo6HO MNOHATME MaplpyTusauymn. MapwpyT (pyT,
route) - ato metogq HTTP, conpsbkeHHbId ¢ wabnoHom cooTteeTcTBuMa URL-
afpecam; KaKAblii MapLUpyT cBA3aH ¢ 6/10KOM Koaa.

C i kodaktor.ru./api/m/5/?mode=full&true=false#frag

M maMorn IVvie

il 3NeMeHTbI KoHconb MCTOUHMKM CeTb MpoussoauTeNisHacTs Mamatb  MpunoxkeHue 3awmra
20 mc 40 mc 60 1 80 mc \ 100 mc 120 mc
HassaHve X 3aronosku  [lonesHas Harpyska  peaBapuTeNbHbIA NPOCMOTP  SsgeT  WHuuMatop
LW ?mode=full&true=false 1
URL sanpoca: https://elias:goss@kodaktor.ru./api/m/5/?fnode=full&true=falseN,
X 3aronoBkun MonesHas Harpyska Jiy SNeMeHTHI KoHconb \l
0O C 3abnokupoBaHHbIMK (haiin | MapameTpbl CTPOKM 3anpoca noc* * ® °p* © b / /
| > location.search /
20 %ode:full&lrue:famOde: fu 4 /

true: false location.hash
‘ffrag’ \

PucyHok 67. URL 3anpoca

BNM3KMMU TepMUHaMM ABNAOTCA NyTb Unm path, endpoint, HO COOTHOLLEHME
MeXay MaplipyTom U endpoint 3TO CKOpee COOTHOLLEHMe O6LEro M 4acTHOro,
MOCKONbKY KOHKPETHbIM CllyyaemM MaplipyTa siBnsetcsi endpoint, To eCTb TaKol
BapuMaHT MaplipyTa, KOTOPbIA yXe HUKyfAa He BETBMTCS W NpefcTaBnseT co60i
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https://elias:goss@kodaktor.ru./api/m/5/?fnode=full&true=falseN

OKOHUaTeflbHbI/i BapuaHT MapwpyTa. C MOHATMEM MapLIpyTa TakXe MOXET
cBA3bIBaTbCst URL B Y3KOM CMbIC/E, TO €CTb Ta YaCTb, KOTOPas yKasaHa noc/ne BCero
OTHOCSILLLErocs K XOCTY: MePBbIiA CM3LL K Janee ewé Kakue-To Yyactu. Kpome Toro, ¢
MNOHATMEM MapLLpPyTa TakXe CBA3bIBAETCA MOHATNE KOHTPONEpa.

MapLpyTbl MOXHO 3aaBaTbh Pa3IMUHbIMK CNOCO6aMMN, HaNnpUMep Ha PUCYHKe
68 nNpe/AcTaB/ieH BapuaHT, KOTOPbIV BAOXHOBASN co3aaTenein 6ubnmoTekn Express.
OnucaHve MapLpyToB OYeHb MUHMMAJUCTUYHOE M UMeloLlee AeKNnapaTUBHBbINA
OTTEHOK.

MW AW NW s

L myapp-rb
require “"sinatra”

get V" do
Hello world!"
end

get Vlala’ do
"sing with mel"®
end

PucyHok 68. [leknapaTuBHasa MapLuipyTmsauma B Sinatra

Mbl paHee BCTpeYanncb ¢ NOAYEPKHYTO MMMNEpPaTUBHLIM BapMaHTOM B MOy e
node:http, kKorga npuxoamnocb nNucaTb BeTBAEHWS AN  TOro  YTOObI
angdepeHumposate ogHn URL oT pgpyrux, B EXpress 3ToT cnoco6 6onee
(hYHKLNOHANbHBIN.

MapLupyTur3auns MoXeT ObiTb TaKXe U KNMEHTCKOM, U TeM, KTO paboTaeT Ha
(hpOHT3HAE, N3BECTHO O Pa3/INYHbIX BapuaHTaxX peannsaunm KAMeHTCKOro poyTepa,
KOTOpPbI/i CONOCTaBASET MapwpyTaM KOMMNOHEHTbI. Hu)Xe Ha pucyHKe npeacTaBeH
npumep 13 6ubnnoTekn React, aTo 6pay3epHbIi pOyTEP KOTOPbI OCHOBbLIBAETCS Ha

History APE

pihp

@ import Crender as r } from ‘react-doml;
import { BrowserRouter > from 1lreact-router-dom?;

r(

<BrowserRouter>

</BrowserRouter>,
document.querySelector(l.contl)

);

<Route exact patft={HOME_PAGE_ROIfTE) components{Home} />
<Route exact path={MYCOMP_PAGE_ROUTE} render={() => «FflyComp titles"hello” texts"hey" />} />

PucyHok 69. [leknapaTuBHaa MmaplipyTtusauus B React Router
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Mpu 3anycKe B pexxnume pa3paboTKyU TAKOro NPUIOXKeHUS dainibl 06CNy>KMBaeT
webpack DevServer, KoTopblli nocTpoeH Ha Express. Korga npunoxeHue
AennouTCs, MOXXHO MCMO/b30BaTh N060e CepBepHOe MpPorpammHoe o6ecneyeHue,
KoTopoe 6yaeT 06CNMY)XMBaTb HYXHble (alinbl B cTaTuke, JavaScript cueHapuu,
KackaflHble CTUAM W, KOHEYHO, cTpaHuuy index html, koTopas noarpyaeTcs no
MPaKTUYeCKM BCEM BO3MOXHbIM MapLipyTam, He3aBUCMMO OT TOro, u4TO
3anpallmnBaeTcs:

app
,use(x.static(*./build"))

eget("™™', r =>r.res.sendFile('public/index.litmr), {root: *.’})

B KayecTBe a/fibTepHATMBbI MOXHO WCMOJ/Ib30BaTb OOblYHbIE TPaLULNOHHbIE
Be6-cepBepa, Bblgatolime cTaTUKy € NponMcaHHbIMK nNpasuiamMmun pepantnHra URL,
4YTO NO3BOMAET AOCTUraTh TaKOro Xe adekTa.

B TO e Bpema ecnM Ha XocTuHre (Hanpumep, Ha GitHub pages) Her
BO3MOXXHOCTM 3anMyCTUTb CepBEpPHOE NpPUIOXeHUe, TO HaM nomoraeTt HashRouter,
KOTOpbIA MO3BOMIAET MMWUTUPOBATL 3Ty [AeATENbHOCTb, M KOrfga Mbl OTKPbIBAEM
Takylo CTpaHuuy, TO Mbl MOXeM MEeHATb 4acTb Mnocfe xawa. Ha a1o 6ypet yxe
pearnpoBaTb YACTO KMMEHTCKUI CLEHapuWin 1 3anpoca K CepBepy He MPOUCXOAUT.
Mpwn 3TOM 3KcnyaTupyeTca TOT (PaKT, 4To (parmMeHT, Yyactb URL nocne xawa,
KNMeHTbl http no cornaweHuto He oTnpaeBnAwT Ha cepsep (https://www.rfc-
editor.om/rfc/rfc3986#section-3.5).

Mo HmXKenpuBeLEHHBIM CCbI/IKAaM Bbl MOXETe yBUeTb 6a30BYHO peann3ayuio
KNMeHTCKOro poytepa Ha HashRouter:

https://kodaktor.ru/react router

https://kodaktor.ni/g/react router#/first

O6bIYHO CYLLECTBEHHOWN 3afayert Npu pa3paboTKe CEPBEPHOr0 MPUIOXKEHUSA
SIBNSETCA NPOEKTUPOBaHMe U pa3paboTKa AepeBa MapLLPYTOB.

WMEa . Bubnuoteka Express. MapLpytmsauus
Wi

Aepeso MapwpyTos

OpraHu3aLms MapLUpyTOB C Y4eTOM OJMHAKOBOT0 Hayana 1 6113Koii (hyHKLMOHaNbHOCTH

api

add u mpy

PucyHok 70. [lepeBo MapLupyTOB
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https://www.rfc-editor.om/rfc/rfc3986%23section-3.5
https://www.rfc-editor.om/rfc/rfc3986%23section-3.5
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https://kodaktor.ni/g/react_router%23/first

Hanpumep, Korga mbl nuwem localhost B agpecHoi CTpoke 1 HaxXnmaem Enter
nnn kodaktor.ru n Haxknmaem Enter, To Mbl NepexoanmM No KOPHEBOMY MapLUpyTy.
3[ecb nNpeacTaB/ieHa cXema MapLipyToB, KOTOPYH Mbl B KayecTBe [eMOHCTpauuu
peanu3yem B npefenax 3Toro ypoka. Mbl 6yaeM WUCMoib30BaTb BCTPOEHHbIA B
EXpress poyTep, KOTOpbI ABNseTCA 0AHMM M3 B1UA0B middleware.

v " routes _ - -
const ApiRouter = requiret”./routes/api”);

v MI routes const Api2Router = requiret”./routes/api2”);

v 1 api

[5) Indexjs .use("/api”, ApiRouter(x))
> W api2 .use("/api2®, Api2Router(x))
(U Indexjs module.exports = X => {
L) package.json _ .
: const router = X.RouterO;
@Mﬂ:}s router
> -ally, r=> {=

. return router;

I
PucyHok 71. MaplipyTmn3atop B 0TAe/lbHOM ¢haiine

3ajiaya 3aK/n4aeTca B TOM, 4TOObI B nankax, B OCHOBHOW Manke npuioXeHus,
co3gath CLeHapun KoTopble peanu3yroT 3TU OTAeNbHble MapLpyTu3aTopbl, WUau
eCIM  YrogHo KOHTPON/epbl, a 3aTeM 3arpeboBaTb/MMMOPTMPOBaTL WX U
MOAKNIOUYNTL K OCHOBHOMY MPUIOXEHUIO App C NMOMOLWbIO MeTofa use. Kaxgblil
OTLEeNbHbIN (aill OTBeYaloLMin 3a Co3jaHMe MapLupyTum3aTopa OyaeT CTpPOMTbCA
MPUMEPHO MO OAHOWN M TOI XKe CXeme, KOTopas npeacras/eHa 34ecb Ha cnange.

Mbl MOXeM TpynnMpoBaTh MOX0XNE MapLLPYThl B Npeaenax poyTtepa, a Takxe,
pasymeeTcsa, Mbl MOXeM TpynnupoBaTb BapualnM OLHOTO M TOrO e MapLipyTa,
KOTOpble OT/NYAKOTCA TEMU WAN UHLIMU KOHKPETHLIMU AaHHbIMW, YUCIaMW,
CTPOKaMu 1 T.4., ICNONb3ysa AN1A 3TOr0 NapameTpusaumio. B mapwipyTe KOHKPETHbIE
3HAYEHUA 3aMeHATCA Ha MecTa ANA NOACTAHOBKWU WU Nnencxongepbl (Mbl yxxe
CTaJIKuBanuch ¢ 3TuM B [naBe 4).

I'IapameTlesame MapupyTa
370 3aMeHa KOHKPETHbIX (IMTepaibHbIX) CTPOKOBbLIX 3HAYEHUI HA MecTa /11 NOACTaHOBKMN

Route /api‘addAn1/:n2

HatK  /apVadcVI5/17|

RegEXxp Knoun Pe3ynbTarthl
Exp'ess KOMruimoyet MapLUpyT B Kntoum 6yyT AOCTYMHbI Kak MlyTb COOTWSTCTOYCT MAPWpYTY
cnegytolee PE req.po-ans.keyNcne

Raewe Ve L o1l

ni 15
n2 17

PUCYHOK 72. PerynspHoe BblpaxeHue An8 KOMOUAALUA MapLLpyTOB
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JTO CBOEro pofa BCTPOeHHasa WabfoHU3aunsa MapLipyToB, ¥ Mbl MOay4vaem
e[juHOe BblpaXeHWe, KOTOpPOe KOMMNUIUPYETCA B PerynsapHoe BblpaXKeHue
6nbnnoTekoin EXpress, M Ha COOTBETCTBME KOTOPOMY MOACTaBAAOTCA YXKe
KOHKpPEeTHble BapMaHTbl MapLLpyToB, NpUXoadLL e B 3anpocax.

Co3paBas flepeBo MapLipyToB, cefyeT UMeTb B BUAY, UTO B 06LLEM CNy4ae He
OYeHb XOpoLlen NPaKTUKOW ABNAETCHA MuUcaTb BCE, YTO CBA3aHO C MapLipyTamu, B
OCHOBHOM (haitne npunoxeHusa. OCHOBHOW (pail1  AO/MKEH MMNOPTMPOBATb
(PYHKLMOHANbHOCTb, KOTOpas peann3oBaHa B OTAe/NbHbIX MOAYAX. Mbl co3fagnm
nanku api n api2. B nanke api co3gagum ¢ain nog HasgaHuem index.js.

N akcnopTupyeM B HEM, MCNONb3ys CMocob6, KOTOPbIA co4veTaeTcss C
MCNOMb30BaHMEM require, (DYHKLMIO, KOTOpas no aprymeHTy X OyfeT Bo3Bpalwartb
aK3emnnap poyTtepa. PoyTep 3T0 B [AeNCTBUTENbHOCTU OAWH W3 BapuwaHTOB
middleware, KOTOPbIi MOXHO paccmaTtpmBaTb KakK HEKOTOPYH YMPOLLEHHYIO
COKpaLéHHYI0 BEPCUIO OCHOBHOIO npunoxeHus. Knacc Router B Buge hyHKLUn C
COOTBETCTBYHOLMM UMEHEM AOCTYMNEH Yepe3 UMA express, UM Kak B HaleM ciydae
X.

Korpa Mbl Bbl3blBaeM 3Ty (DYHKLMIO, Mbl MOy4yaemM 3TOT 3K3EMMAAP poyTepa,
M nocsie BCEX MaHUMYNALNIA ero HE06XO0ANMO BEPHYTb.

EXPLORER X index_js / JS index_js api -
> OPEN EDITORS 1UNSAVED api > IS index_js >0 <unknown> >0 m<
\/ 4321 [[SSH: KODAKTOR.RU] 1 module.exports = x => {
v api 2 const router = X.RouterO;
3
B index. Js U 4 return router;l n
> api2 5 jji

> nodejnodules

PucyHok 73. Bo3Bpart poyTepa B app

Takum 06pa3oM, NOAXOL K BbICTpaMBaHWIO B3aMMOOTHOLUEHUIA MexXay
OCHOBHbIM TMPW/IOXKEHWEM W poyTepamu KOTOpble O06CNYXMBAKOT MapLUpyThbl
OpraHn3oBaHbl Tak. B OCHOBHOM KOAe Mbl MMMOPTUPYEM 3TU (DYHKUUK, Nepefaém
B UX apryMeHT, MHXEKTUPYS B KayecTBe 3aBUCMMOCTU express. Mbl nepefaém,
(hYHKUMA 3anycKaeTcsa U BO3BpaLlaeT 3K3eMMnsp poyTepa, KOTOPbIN npeacTaBnseT
cob6oin middleware, KoTopblii HeobxoamMmMo O6yAeT MNOAKAUYUTL K OCHOBHOMY
KOHBEWeEpPY, UCNOMb3ysa MeTo[ use.

Tak BbIFrNAAMT 06Wan cxema aenctemii. C NOMOLLbI CO3[aHHOr0 poyTepa Mbl
MOXeM 06pabaTbiBaTb MapLUPYThl, KaK 6bl MPUMOHTUPOBAHHbLIE K KOPHIO fepeBa, 3a
KOTOpbIA 3TOT MapwpyTusaTop oTBeyaeT. Korga mbl nuwem 34ecb CnAaw, 3TO
03HayaeT YTo Mbl 06pabaTbiBaeM KOpPeHb fepeBa MapLUpyTOB NPUBA3AHHOIO K api

router
,route(7")
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TOo ecTb TO, YTO B OCHOBHOM MPUIOXKEHUN BbITNALNT KakK XOCT, C/3LL, api, cnaw
N T.4., 30eCb OyAeT BbIrNA4eTb KaK MPOCTO CN3LL.

N panee Mbl MOXeM BOCMO/b30BATLCA YXXe MeToAaMW, COOTBETCTBYHOLLUMN
metofam http. Hanpumep, mbl MOXXem HanucaTtb 3fecb r.res.send (Apudmetnka:
add, Tpy). M ato 6ygeT MpoCTbIM OMWCaHMEM TOro, YTO CMOXeT fenatb 3TOT
MapLipyTu3atop.

[anee Mbl BO3bMEM cybmapwpyT add, n 6ygem MCXOAUTb M3 TOrO, YTO OH
paboTtaeT ¢ AByMsa yncnamm. O603HaYMM UX: Mi U N2 - 4acTu NapameTpPM30BaHHOIO
mapwpyTta. Mbl OTBETMM Ha 3anpoc Mo 3TOMy MapLupyTy, BblfaB CYMMY 3Ha4YeHU
nepBoro napamertpa r.params.nl 1 BToporo napameTpa r.params.n2

Express 6epét Ha cebd pacno3HaBaHWe YacTel uri, KOTopble NoANagarT Nojg
3TOT Wab/oH: cnoso add, cnaw, yncno, cnaw, eweé yncno. URL-bl He nognagarowme

nof 3ToT WabnoH, pa3ymeeTcs, He 6yayT 06pabaTbiBaTbCA 3TUM POYTEPOM.
router

.route{'/")
.get(r=> r.res.send("ApupmeTuka: add, mpy"));

router
.route!"/add/:nl/:n21)
.get(r => r.res.send("Got: ' + Number!r_params_.nl) + Number!r.par

PucyHok 74. OG6GpaboTUMKM MapLUPYTOB B MapLUpyTHU3aTOpe

[Ans TOro 4To6bLl Tenepb YBUAETb 3TO B AEACTBUM, HAM HYXXHO MOAKMIOUYNTD
3TOT MapLLpPYTM3aTOP K OCHOBHOMY KOZY MPUIOXEHWS.
Y Hac 3[1ecb Y>Xe eCTb OAVH TaKoli MapLLpyTU3aTop:

const Router = x.RouterO;

PucyHok 75. Co3fgaHue 06bekTa mapLupyTmsaropa

B 6asoBom  TpaapeTHOM  Kofe OH  WUCMOMb3yeTcd  4YucTto  An4
NEMOHCTPaLMOHHbIX Lene, Angd TOro 4tobbl NOKasaTb CaMy BO3MOXHOCTb
00beNHATL B FPYNMbl MapLWpyThl, Yy KOTOPbIX €CTb 06LIMe XapaKTEPUCTUKMN.

Mpexpe Bcero, 3aTpebyeM MapLipyTu3aTopbl U3 COOTBETCTBYHOLWMX (halinos.
Ha3oBém nepsblit ApiRouter, OH HaxoAMTCA B nanke api, U NOCKONbKY NpeacTaBieH
(hainom index.js, TO MOXHO YyKa3aTb TOMbKO nanky. [M1OCKONbKY Mbl
aKcnopTupoBanu yHKUMIO, TO B ApiRouter 6yaeT HaXo04UTbCA UMEHHO OHa.

const ApiRouter = require(l./api*);

const ApiRouter: (x: any) => any
PucyHok 76. 3aTpeboBaHMe MapLupyTM3aTopa

STa (hYHKUMS BO3BPATUT HaM pPoyTep TOraa, Koraa Mbl BbI30BEM eé, nepefan
eii B KauecTBe napameTpa express (X).
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.use( */", Router)
.use("/api®, ApiRouter(x))

PucyHok 77. MoakntouyeHne 3aTpeboBaHHOr0 MapLupyTu3aTopa Kak
middleware

DT0 3Ha4YeHue AO/HKHO 6y,qu nonactb Ha MECTO aprymeHTa X.

Js index.js api X

I index.js > 0 <unknown> >

module.exports =EJ=><

PucyHok 78. T[loacTaHoBKa / BHeApeHMe 06beKTa app B aprymeHT
MapLipyTusaTopa

MonpobyeM NepenTn Ha 3TOT MapPLLPYT.
curl -k https://demoapp.kodaktor.ru/api/add/15/17
<h2>Got: 32</h2>%

# . K, https://demcapp.k3daktor.ru® X +

-9 C n demospp.kodaktor.ru/api/add/15/17

© =i ® Podl © PRplit-thirdmod... © thirtnodede

Got: 32

PucyHok 79. O6paboTka mapLlipyTa

Ona Toro utobbl o6pabaTbiBaTb TakXe 3anpocbl metogomM POST, wMbl
npoay6nupyem o6paboTumkK 1 B HEM 3aMeHUM cnoBo GET Ha OlHOMMEHHOE, a B
oTBeTe Hanuwem Posted.

router

-route(*/add/:nl/:n21)

.get(r => r.res.send("Got: + (Nuraber(r.params.nl) + Number(
-post(r => r.res. send( 1Posted|: 1 + (Number( r.params. nl) + Numl

PucyHok 80. O6paboTka obpauieHns metogqom POST

CHoBa 0TNpaBMB 3anpoc, 06HAPYXXUM Y>Ke CKOPPEKTUPOBaHHbI OTBET.
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-» curl https://demoapp-kodaktor.ru/api/add/10/13 -XPOST -i
HTTP/1.1 200 OK

X-Powered-By: Express

content-type: text/html; charset=utf-8

content-length: 10

etag: w/"a-10e9tNnglPpHz21p32cBKp11J0s"

date: Fri, 26 Aug 2022 00:16:20 GMT

connection: close

Posted: 23~
PucyHok 81. OTtBeT Ha 3anpoc metogom POST (napameTpsl B URL)

NTak, oTnpasnas 3anpoc metogom POST Mbl nosyvyaem OAWH BapuaHT OTBETA,
oTnpasnsaa metogom GET nonyyaem gpyrov BapvaHT oTBeTa. Halle npuioxeHue
y>XXe He method-agnostic.

UTo6bl 406aBNATL AOMOMHUTENbHbIE MAaPLLPYThl, CO34aANM Manky 1 Ha30BEM
eé routes 1, COOTBETCTBEHHO, MepeMecTuUM 1 api, 1 api2 B aty nanky. Visual Studio
Code BbICTynaeT B Ka4yecTBe WHTennektyanbHo IDE wn npegoctaBnser Ham
BO3MOXHOCTb BK/IKOUYUTb aBTOMATUYeCKoe 0B6HOBNEHNE NMNOPTOB.

EXPLORER Update import; tor api?

> OPEN EDITORS
Merer ?i tnrrw iral y uprate mports Always ai tomatir.aly nfrate mports No

v/ 4321 [SSH: KO...

> api2 R
const ApiRouter = requiret' ./routes/api-);
> nobe_modulcs

Vv routes api

JS index.js U

PucyHok 82. O6HoBneHue nyTen B Visual Studio Code

Taknum 06pa3omM, Mbl MOXEM Tenepb MOAKIHOUYMTL BTOPO MapLUpyTM3aTop U
NOAMOHTUPOBATbL ero B KOHBeep middleware, ncnons3ys rnaron use. Mol BUAUM,
4YTO MapLpyTM3aTop BbLICTYMaeT B pPOAM  YNpPaBfAKOWEro Kofa, KOTOpbIi
MapLIpyTU3NPYyeT, TO eCTb OYKBaNbHO «paspy/nBaeT» 3anpocbl No Tem 6/10Kam
KOAa, KOTOpPble Peann3ytoT HY>XHYH (PYHKUMOHAbHOCTb.

BapuaHT Koja [AeMOHCTPALMOHHOIO MPUIOXKEHUA C peann30BaHHbIMU
MapLlipytamn goctyneH no agpecy https://kodaktor.ru/demoapp.vm - ocTanocb
NpUBECTM TeKCT (paitna index.js u3 nanku routes/api (06 Mcnosb3yemMoMm 3fecb
meTtoge res.format ckasaHo B C/ieflytoLLem pasgene):

module.exports = x => {
const router = x.RouterQ;
router
route(V)
,get(r => r.res.send('ApumeTtuka: add, mpy'));
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router
,route(Vadd/n1/:n2"
sget(r=> {
const sum = Number(r.params.nl) + Number(r.params.n2);
r.res.format({
‘text/html": () => r.res.send(<h2>Got: ${sum}</h2>),
‘application/json'; () => r.res.json({"Got": sum})

o}
b

Jpost(r => r.res.send('Posted: ' +  (Number(r.params.nl) +
Number(r.params.n2))));

router

route(Vmpy/:nl/:n2")

,get(r => r.res.send('Got: '+ (r.params.nl * r.params.n2)))
,post(r =>r.res.send('Posted: '+ (r.params.nl * r.params.n2)));

return router;

NncTtuHr 18. Kog noakntoyYaemMoro mapLupyTmsatopa B 0TAeNbHOM aiine

MapameTpu3oBaHHble MapLpyTbl NOApasyMeBardT, UTO BblAe/IeHHble 4acTu
URL (B nepByt ouepedb C MNOMOLLbIO CN3lLen) ABAAKOTCA 4YemM-TO Bpoje
(paKTMYeCKMUX MapameTpoB, nepefaBaemMbiX QYHKUMAMKA npu BbiI3oBe. HO 3TO
OTHOCUTE/IbHO HeK/laCCMYeCKMin cnocob mnepegayn cepBepy TaKUX [AaHHbIX.
TpagnUNOoHHBIM CNOCO60M ABNAETCA Ucnonb3oBaHne QueryString (To, 4TO Gpay3ep
NMo3BOAAeT NpounTaTh Kak location.search). Kak mbl y>ke roBopunun B npegblgyLyein
rnaee, nodedittp He pacno3HaéT 3HaK BOMPOCa KakK HeYTo, BblAeNAtOLLEE 0COOYIO
yactb URL. Ho Express cogepXut aty (PyHKUMOHaNbHOCTb. CBOMNCTBO 00beKTa
response noj Ha3BaHWEM query COAEPXUT CCbI/IKY Ha 06bEKT, KOTOPbIN COCTOUT U3
nap «MMsa:3HavyeHme».

Ecnn obpatnTbea K MaplupyTaMm Buga ?a unun ?a= unn ?a=b, To Mbl NOAYy4YNM B

00bEKTE query CBOWCTBO d, KOTOpoe WUMEeT CTPOKOBOE 3HayeHWe, T.€. typeof
r.query.a == “string”

Mpu 3TOM B ciyyasx ?a U ?a= 3Ha4eHUeM query.a 6yAeT nycTas CTpoka. 370
Mo3BONSeT UCMNOMb30BaThb TakMe CBOCTBA B KauyecTBe (naros, T.e. Mepexoj no
MapLIpyTy ?a foMkeH 6yaeT paboTaTh Tak Xe, KaK nepexof no MapLupyTy ?a=true.

La6noHmsaymsa

B npunoxeHusx C [JOCTaTOYHO YETKMM pasfeNieHMemM MOSIHOMOUNA Mo
KOMMOHEHTaM KOMMOHEHT npeacTaBneHus (View) oTBedyaeT 3a (GopmMupoBaHue
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OKOHYaTeflbHbIA pa3MeTKKM, KOTopas nepefaeTcd B Opaysep, M TPaguUMOHHO B
OCHOBE TaKOW pa3MeTKuM NexuT LwabnoH. LLabnoH (template) nonydvaetca B
pe3y/fibTaTe 3aMeHbl B 00bIYHOM TeKCTe OnpefeneHHbIX MeCT, Ha KOTOPbIX B Pa3HbIX
CUTYaUMsiX HaxXOAWUTCA pasHOe COAEPKMMOE, Ha KOHTeWMHepbI-Mencxongepbl
(placeholder, wildcard). B coBpemeHHOM JavaScript LWabnOHHbIE CTPOKU XOPOLUO
BbIpXKatOT CyTb MPOMCXOAALLEro: KOHTEMHEPbl MNEepeMeHHOro COAEePXMMOro
0603HayaloTCA 3HaKoOM fofinapa U QUIypHbIMA CKOOKamu, a BeCb TeKCT
OrpaHN4YMBaeTCA 06paTHLIMM KOCbIMW anocTpodamu. o 60/bLIOMY CYeTY mocne
MOABMEHNA LWABMOHHBIX CPOK KpaiHel HeoOXOAUMOCTM B UCMO/b30BaHUM
OTAEeNbHOro MHCTPYMeHTa LWabioHm3auumn Ha nnatgopme Node.js y>Ke HeT, HO, Tem
He MeHee, LabnoHN3aToPbI ABNAKTCA NPUBLIYHOWN YaCTbO CEPBEPHBIX MPUIOXKEHUN
M COZEPXKAT He TOMIbKO CMHTAKCUC LIA6/IOHOB, HO HEKYHO CUCTEMY YNpPaBieHUs VMW
MapTuH Paynep B cBOeil KHUre «LLlabnoHbl KOPMOPATUBHLIX MPUIOXKEHWA»
(2016) knaccuuumpyeT LwabnoHU3aTopbI CeayrowmuM 06pasom:
* Template View
e Transform View

BapvaHT Template View nogpasymeBaeT co3gaHuve cratvyeckux HTML-
CTpaHuu,. [lpyu 3TOM NPOUCXOAUT WCMO/b30BaHWE ONpPeAeneHHbIX MapKepos,
KOTOpble MOMeYaloT rHé3ja WM Nencxongepbl, T.e. MecTa AN9 MOACTaHOBKU
ANHAMWYECKM TEeHEPUPYEMOro KOHTEHTa B Mpouecce 06paboTkM 3anpoca 1w
MOMeYeHHble MeCcTa 3aMEeHSOTCA AMHAMWYECKMM KOHTEHTOM W pe3ynbTar
06paboTKM 3anpoca OTMPaB/AETCA K/INEHTY.

Template View B cnydae BeO-MPUIOXKEHWIA, B TOM UYWUCNe CEPBEPHbIX
NPUIOXKEHNIA, OTBeYaeT 3a V B CTPYKTYpe MNPUIOKEHWUIA, KOTOpble CreaytoT
lwabnoHy MVC.

B TekcTe Bblle CMNOBO LWAGMOH Y)e MO (hakTy MCMoMb30BaHO B PasHbIX
CMbICnax. Hanpumep, WMeOT MeCTO MaTTepH MPOEKTUPOBAHUA W LWIAGMIOH
MPOEKTUPOBaHUA - B 3TOM KOHTEKCTe MaTTepH W LWab/loH CUHOHUMUYHBI, OHU
OMMCLIBAKOT MOBTOPAIOLLYHOCSH CTPYKTYPY MPUMOXKEHUS - MPUMEpPaMi BbICTYMNakoT
MV C 1 B 6051ee yacTHoi cutyauum Template View.

CnoBo «natTepH» MPUMEHAETCA MPU Pa3roBOpe, Harnpumep, 0 PerynspHbIX
BbIP&XXEHUAX, MO3TOMY CTOWUT 3afMKCUpoBaTb, YTO Yy CNOBa MNatTepH €cCTb
CMbIC/TI0BOI OTTEHOK CXeMbl, 06pa3La, KOTOpbIiA 3afaéT KnacC 0O0BLEKTOB, KOTOpPbIE
eMy COOTBETCTBYIOT; C NAaTTEPHOM CBepPSOTCA A/19 TOro, 4T0Obl BbICHWUTD,
COOTBETCTBYET /I KOHKPETHbI 0OBEKT 3TOMY NAaTTEPHY.

B 10 >ke Bpems cnoso template ncnonb3yetca And 0603HaYeHMst 3aroTOBKM, U
MOXHO /1IerKO MnpeAcTaBuTb cebe MpoLecC BO3HUMKHOBEHUS TaKOM 3arOTOBKM,
Hanpumep, B35Tb TOTOBbIA TEKCT WM 3aMEHUTb B HEM HEKOTOpble C/ioBa WM
nocnefoBaTe/IbHOCTY C/I0B MOC/eA0BaTe/IbHOCTAMM, KOTOpble HaunmHatoTcA ¢ ${ u
3aKaH4MBaroTCA }.

N 06paTHo, A4/151 TOro, 4ToObl M0 TaKOMY LWIAGMOHY NOMYUNUTL PE3YNbTUPYHOLLUN
[NOKYMEHT, HY>XHO NOACTaBUTb HA MECTO 3TUX 06/1acTerd WM MIeNCXonaepoB um
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FHE3[ KOHKpPETHble AaHHble. 3TO0 - WabfoHU3aUNMOHHaa WHTeprnonauns (Ha
KOHTpacTe C KOHKaTeHauMOHHOW uHTepnonsauunen smga a + '<' + b).

Banskum 3HayeHMem o6nagaet cnioso boilerplate, 3a Tem MCKNOYEHUEM, YTO
OHO MHoOrfa ynotpebnseTcsd B HECKONIbKO HEraTMBHOM CMbIc/ie. bornepnienTHbIN
Unn TpadapeTHbId KO BO3HUKAET, KOrAa Ko HaunHaeT NOBTOPATLCSH, U BO3HUKaeT
NoTpebHOCTb HanmucaTb ero OAWH pa3, C TeM, 4YT06bl B fJasibHelweM TO/bKO
ccbinaTbCA Ha Hero. Korga mbl BUAWM, UYTO KaKOW-TO KOA MOXHO BbIHECTM B
OTAENbHYI (DYHKLUMIO, Mbl (haKTUYeCKU M36aBnsgemca OT ero 60MNepnIenTHOCTM.
Tak Mbl Monyvyaem MOBTOPHOE WMCNO/b30BaHMeE, peto3abeslbHOCTb KOMMOHEHTOB,
moaynei. Ho B psafge cnyyaeB 60MNepnienT Heob6XoAUM - Kak, Hanpumep, npwu
(hmMKcaymmn 6a3oBOro Koga npunoXKeHus.

Bug wabnoHos Transform View npefacTasnieH A3blkom XSLT. B ero ocHose
TpaHCopMMpYHOLLME Y3/bl, KOTOPble NONYYaroT Ha BXOA O4HY pasmeTKy (Mogesb),
a BblAaloT APYryto, KOTOPYH MOXXHO OTPEHAEPUTD.

Pasnunyatotcs n ctuauM  wabnoHusayun. [pu  geknapatTMBHOM NOAXO4e
06bABNSAETCA, 3aABNAETCA, KaKUM A0/KEH OblTb pe3ynbTar. Mopagok NpuMeHeHus
COCTaBHbIX YacTei Wab/OHN3ATOPOM MOXET OblTb pasHbIM, pe3ynbTar OT 3TOr0 He
MeHseTca. [Mpeobpasyrowme y3nbl MOryT OblTb MCMNO/Mb30BaHbl CTO/MILKO pas,
CKOJ/IbKO HYXHO, TO €CTb Mbl OZVH pa3 OMucbiBaeM NpeobpasyroLnii y3en n ganee,
CKO/MbKO YrOAHO pa3 MNpUMEHseM [/ WUMEIOLWEerocs KOJIMYecTBa 3/1eMEHTOB,
nognexawmx npeobpasosaHuto. [lpu  umMnepaTMBHOM MOAXO4e  npoLecc
npeobpa3oBaHnsi ONUCbIBAETCS MO MYHKTaM, Kakme LeACTBMA U B KaKOM MOpsjKe
HY)XHO npogenatb, 4To6bl f06MTbCSA pe3ynbTaTa. [Ons MMNepaTMBHOrO Noaxoja
XapaKTepHbl Takue CTPYKTYpbI, Kak UuKnbl for, ycnosusa if, n oT nepectaHOBKM MecCT
TaKUX KOHCTPYKLWIA pe3ynbTaT BMOSHE MOXET U3MEHUTBLCS.

C TOYKM 3peHns NporpaMMmpoBaHns WabnoHM3aTop - 3TO (DYHKLMSA, KOTopas
4yacTo HasblBaeTCcsi C/IoBOM render unu paxe template, KoTopyto BO3BpaLiaeT
KOMNUAATOpP Wwab/ioHa, U KOTopas caMma Bo3BpallaeT pasMeTKy Unu npescTaBneHue.
CumBON «MuUrypHas ckobka» B CTUIM30BAHHOW (DOpMe HanoMUHAEeT YCbl WK
BeNoCuneAHble Py4ykun, No3aTOMy BO3HMKAKOT TakMe Ha3BaHUA WabnoHN3aTOPOB Kak
Mustache wnnn Handlebars. KonnmuyectBo noBTopArOWMXCS (UIYPHbIX CKOOGOK
0603Ha4yaeT ypoBeHb WAa6MOHU3aUUK, Hanpumep, YPOBEHb MakeTa WK
meTawabnoHa (wabnoHa WwWabnoHoB).

PaccMoTpUM B KayecTBe Mpumepa M30MOpPGHLIN WabnoHmsaTop pug (paHee
N3BECTHbI Kak jade; y HEro TOT e aBTop, YTo M y ExpresslJS, noatomy 3Tn ABa
peLeHna N3HavyanbHO TECHO CBSi3aHbl).

Mpumep ero NoAKNOYEeHMNS Ha KNMEHTCKO CTOPOHE:
https://kodaktor.ru/client pus2

Ana  ypo6bHoro co3gaHusi  Wa6/O0HOB  MOXHO — MCNOMb30BaTb  CalT
http://html2iade.org/.

[Ons  6bicTporo npuobpeteHns onbiTa paboTbl C WAabNOHOM cpenanTe
cnegytouee

YnpaxHeHue 9
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1. C nomouwbto curl "kodaktor.ru/jlusers” nonyumte otBeT B Bmae JSON-
CTPOKM

{"users":[{"login™:"student@mail .com"/'password":"tneduts"}, {"login":"myu

serlogin@my.msk.m","password":"mypas"},{"login":"prof@univer.msk.ru
word":"fessor"},{"login":"ego@yandex.ru","password":"selfish"}]}

,""pass

2. B npaBoM 4yacTu Ha cainTe html2jade  BCTaBbTe  KoOf
(https://kodaktor.ru/pug.is):

- result = JSON.parse('...")
- users = result.users
table
tbody
each user in users
tr
td= user.login
td= user.password

3. .. 1 MNosTly4eHHYIO Ha NepBoM LWare CTPpOKy BCTaBbT€ BMECTO MHOIOTOYUA.
<table> - result = JSON.parseC"{"users":[{"login":"student"mail.c<
<tbody> - users = result.users
<tr> table
<td>student@mail.com</td> thody
<td></td> each user in users
</tr> tr
<tr> td= user.login

ctdxnyuserlogin®riy.msk. ru</td> td= user.passowd
<tdx/td>

</tr>

<tr>
<td>prof@univer.msk. ru</td>
<tdx/td>

</tr>

<tr>
<td>ego@yandex.ru</td>
<tdx/td>

</tr>

</thody>
</table>

PucyHok 83. ConocTaBfieHue pasMeTKM 1 Ko/a Ha abioHn3aTope

B neBoi uyactu OyneT creHepupoBaHa pa3meTka Mo wabnoHy. CuHTaKcuc
BbIFAAUT AOCTAaTOYHO [eKnapaTMBHO U [OCTaTOYHO CWU/IbHO abcTparmpytoTcs ot
Teros. MecTta a1 NOACTaHOBOK 0603HayalOTCA 3HAaKOM paBeHCTBA MOC/e Teros,
Hanpumep td=

[etuncom B cuMHTaKcuce pug 0603HayaloTCa MHCTPyKuMu JavaScript. Mbl B
JAHHOM c/lyyae 3axapAKOAWNW [aHHble, KOTOpble B HOpPMaJbHON CcuTyauuu
npuxoaAaT B WAabnoH W3BHe npu ero Bbi3oBe. OTCTyn, Kak B Python, umeet
onpegenstolee 3HauYeHue.

B Express u4ToObl OTpeHAepuTb Wab/sioH B pasMeTKy, HYXHO caenatb
cnegytouyee:

rno


https://kodaktor.ru/pug.is

1. Co3paTb B NpOeKTe Narnky views v B HeKW aiin ¢ Kogom wabioHa
(B KayecTBe KOTOporo 6yaeT KOHTeHT https://kodaktor.nl/pug.is 6e3 nepsbix
[BYX CTPOK)
~oviews

"®" users, pug

PuUcyHoK 84. PacnonoxeHue wabnoHa B narnke views
2. [lo6aBnTb pug B Yncno 3aBucumocten (npm i pug nnm yam add pug)

3. [106aBMTb B OCHOBHOM KOAe MpUIoXeHUs (BEPOATHO, MOcne MnociefHuX
[IBYX USe C 06paboTKOWN OLIMOOK) MHCTPYKLNIO
app.set('view engine'’, 'pug)

B koge 6as3oBoro npunoxeHuns kodaktor.m/x ata ctpoka mmeet Homep 17, u
OHa 3aKOMMeHTMpoBaHa. bnarofaps aToMy NOAKNOYeHUIO Express 6yfeT McKaTb
npeacTasieHne NMEHHO B Narnke views.

UTo6b! BblaTh MO MapLUPYTY /api/users OTPeHAEPEHHYIO TabnuLy ¢ NormMHamm
W naponsMy Monb3oBaTtenieid, Mbl KakKMM-TO 06pa3oM MoNy4yum [aHHble O
nonb3oBartenax (M3 6asbl faHHbIX UM ¢ nomouwbio fetch Kak B npumepe HMdXKe) U
nepegagvMm mMetoay res.render 4Ba napameTpa:

1. Nmsa wabnoHa 13 nanku views

2. O6BEeKT, B KOTOPOM WCMONb3yemMOil B wabnoHe NepeMeHHON (B Hawem

Cny4yae users) ConocTasnfeTcAd KOHKPeTHOe 3HayeHune

. 1 table
.get("/api/usersl, async r => { 2 thodv
const { users > = await ((await fetch /T" each
("https://kodaktor.ru/i/users®)) _json()) / 4 tr
r.res.render("users®, { users }); 5 td= user.login
;) \ LY/ —— 6 td= user.password
views
users, pug

PucyHok 85. TlogcTtaHOBKa NnMTepanbHOro o6bLekTa B WabsioH

3Ty nepefjayvy 3HayeHWi And MNOACTAHOBKM B THE3da LWabnoHa MOXHO
OCYLLECTBNATbL HE TOMbKO B BbI30Be MeTofa render, HO eweé M MmMepaTUBHO -
co3flaBas cBOICTBa B 06beKTe res.locals

Express noffepXuBaeT Ha YPOBHE convenience-metoga res.format 1o, uTo
HasbiBaeTCs Content Negotiation, T.e. cornacoBaHuMe KOHTeHTa. Ecnu KAWEHT
nocbiNaeT 3arofioBoK Accept C yKasaHMeM mime-Tuna KOHTEHTa, CepBepHOe
MPUNOXEHVE MOXET BbljaTb KOHTEHT UMEHHO B TakKoil (hopme.
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Mbl MOXeM O0TfaTb KOHTEHT B cbipoM Buge JSON-o06bekTa ana API-
notpebutens, NM60 B OTPEHAEPEHHOM BUAe AN NONb30BaTeNs, rNAAALLEro Ha
3KpaH bpay3sepa.

[ocTuraetca 310 COMOCTaB/leHMEM MeETOAOM res.render unau res.json mime-
TMNaM, KOTopble MOTYT ObITb NpUcaHbl B 3aronoske Accept (cMm. JTIucTuHr 18).

Mbl oTnpasnsem MHpopmaumio 4na Mmetoga res.format B 3aronoske Accept:

$ curl httpsiZ/demoapp.kodaktor.ru/api/add/4/5 -ik 3aroJjioBKM HC OTnpaB/eHbl
HTTP/1.1 200 OK
X-Powered-By: Express
content-type: text/html; charset=utf-8
vary: Accept
content-length: 15
etag: W/"f-ZHtCynQV8QL7EGtNICVQWW2ZbBE"
date: Thu, 09 Feb 2023 02:25:49 GMT
connection: close
set-cookie: connect.sid=s%3AnsJgv2Nc_

<h2>Got: 9</h2>
$ curl https://denioapp.kodaktor.rU/api/add/4/5 -ik -H “Accept:application/json”
HTTP/1.1 200 OK
X-Powered-By: Express
content-type: application/json; charset=utf-8
vary: Accept
content-length: 9
etag: W/"9-H612MQ4MFASRgQL5CLTdOBcS/d0"
date: Thu, 09 Feb 2023 02:25:55 GMT
connection: close
set-cookie: connect.sid=s%3AuhrynOVveN

N

{"Got":9}
PucyHok 86. 3aronosok Accept ans res.format

UT0ObI peann3oBaTb Takoe MoOBeAeHWE A1 PAaCCMOTPEHHOrO Bbille npuMepa
(Pvic. 85), Bbl MOXeTe HayaTb CO C/efytoLLero npocToro Bbi3osa res.format:
r.res.format({
‘application/json’: () => r.res.json(users),
‘text/ntml': () => r.res.render(‘'users', {users })

1

[Nprém 3anpoca c TesIom

B rnaee 4 Mbl HayuMnucb NPUHUMATL TEMO 3amMpoca ¢ NoMoLb0 node:http. B
EXpress, Kak HW CTpaHHO, He MNpeAyCMOTPeHO fErkoro LWTaTHOro cnocoba
06palllaThCcs K Teny 3anpoca.

PaccmMoTpuM YeTbipe Kelica:d

icnonb3oBaHue req Kak MoToka A5 nepeHanpasneHns
Micnonb3oBaHMe HU3KOYPOBHEBLIX 3aBUCUMOCTe Express
Mcnonb3oBaHne bodyParser

CuuntbiBaHMe multipart-form-data (Teno 3anpoca B Buge aina).

oD
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MepBblil BapMaHT NPOCTO MCMO/b3YeT TOT (PaKT, YTO OOBLEKT req Hacnegyerca
n3 http:

import x from ‘express’;
import { createWriteStream as ¢ } from 'node:fs’;

const PORT =4321;

const app = x();

app
all(/.*/, req => req. pipe(c(' ./exxxx-out.txt")))
listen(PORT);

NucTuHr 19. MepeHanpasneHue U3 Tena coobLLEHNS C MOMOLLbI0 pipe

BTopoli BapnaHT CBA3aH C naketamu content-type u raw-body, KoTopble ecTb
CpeAu 3aBUCUMOCTEN, KOTOPbIE 3arpy»KatoTcs nNpu ycTaHOBKe Express

import x from 'express’;
import contentType from ‘content-type’;
import getRawBody from 'raw-body’;

const PORT = 4321;
const app = x();

app.use((req, res, next) => {
getRawBody(req, {
length: reg.headers['content-length'],
limit: Tmb’,
encoding contentType parse(req).parameters charset
}, (err, string) => {
if (err) return next(err);
req.text = string;
next();

)

0
all(/.*/, (req, res) => {

console log(req.method);
res.end(req.text);

by}

listen(PORT);

NuctuHr 20. Micnonb3oBaHne nakeTos content-type n raw-body
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XOTHA TEXHUYECKN MOXXHO OTMNpPaBuTb Tesio coobuieHna n ¢ GET-3anpocowm,
http-knveHTaM He cnefyeT 3TOro genatb:
curl localhost:4321/abc -dname=ilya -HContent-Length=9 -XGET

TpeTwnii BapmaHT co3faét ¢ nomoulbto middleware cBoiicTBO body B 06bekTe
req, KOTOPOE MOXHO UCMOMb30BaTh B HUXXECTOALMX 06paboTUMKax 3anpocos

import X from express’;
import bodyParser from 'body-parser":

const PORT =4321;
const app = x();

app.use(bodyParser.json())
all(/.*/, (req, res) => {
console,log(reg.method);
res.send(req.body);

b
listen(PORT);

NlncTtuHr 21. Mcnonb3oBaHne naketa body-parser

-» http post localhost:4321 name=elias
HTTP/1.1 200 OK

Connection: keep-alive

Content-Length: 16

Content-Type: application/json; charset=utf-8
Date: Mon, 29 Aug 2022 23:58:43 Gm

ETag: W/"10-M3rSuwZm4zZb2ewknna3pcNvenhl™
Keep-Alive: timeout=5

X-Powered-By: Express

{
ks

PucyHok 87. ObpaboTtka POST-3anpoca ¢ TefloMm coobLeHns

"name": "elias"

T.e. HY>XKHO go6aBnTb middleware bodyParser 40 MapLupyTa, UCNONb3YHOLLENO
post

Metogq bodyParserjson() HY)XHO nofaknw4yatb, u4T06bI middleware
obpabatbiBano Teno B Buae JSON (Hy>XHO oTcbinaTh 3aronoBok Content-Type!), a
bodyParser.urlencoded({ extended: true }) gns 06bI4HbIX Nap BMaa name=value,
npuyém B 060MX cnyvaax req.body sfBnsetrca 06bEKTOM C COOTBETCTBYHOLMMMU
CBOMCTBaAMU N 3HAYEHUAMMU.
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UT0O6bI nosly4ynTb NCXOAHbIE AaHHbLIE A0 NMapCuHra.

.use(bodyParser.urlencoded( { extended: true,
verify(req, res, buf, encoding)
reqg.rawBody = buf.toString();

¥
b))

Ecnn, Hanpumep, otnpasuTs curl localhost:4321 -d=name
TO «o(uumanbHoe» reg.body cTaHeT nycTbiM 06bLEKTOM, a rawBody -

3Ha4YeHnem =name

1

o

YnpaxHeHue 10
CKonupyinTe 1 npoaHannsnpymTe Ko Co CTpaHuLbl
httPs://kodaktor.ru/g/uploaderl
Pa3mecTuTe Ko Ha CBOEM KOMMbIOTepe B (haiisie index.js B HEKOTOPOiA
nanke, npegnonoXxwum upload demo
3anycTtute ero, npeAnonoXunm, Ha nopty 4321
PORT=4321 node|
MepeingnTe B Gpaysepe no agpecy
http://kodaktor.m/g/unsafe uploaded 74321
Bbi6epnTe Ha CBOEM KOMMNbIOTEPe KapTUHKY (B hopmaTte PNG)
HaXmunTte Ha KHOMKY OTNpaBKu
Y6eamnTech, 4TO 3Ta KAPTUHKA C UMEHEM im.png Haxo4MTCca Tenepb B nanke
upload demo

UeTBEPTbIA BapnaHT: obpatnte BHUMaHue, bodyParser He co3gaH A4na Toro,

4yTo6bl NPUHMMaTL (hainbl, o6bpabaTbiBas multipart form data, gna atoro nyywe
Mcnonb3oBaTb Moy nu Tuna busboy.

YnpaxHeHue 11

1. Co3paiiTe HOBbI NMPOEKT B OTAE/IbHOWN narnke

2. YcTaHoBUTe express v busboy yam add express busboy
3. B ¢harine (Ha3oBém ero bb.mjs) nomecTuTe Kof:

import x from 'express’;
import Busboy from 'busboy’;
import { createWrite Stream as ¢ } from 'node:fs’;

const app = x();

app.use(x.static('.));
app.post('/', r=> {
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httPs://kodaktor.ru/g/uploaderl
http://kodaktor.m/g/unsafe_uploaded_74321

const busboy = Busboy({ headers: r.headers j);
console,log(r.headers);
busboy
.on(‘file', (, file) => {

console,log(file);

consttmp = ${Math.random()} .png’;

file

pipe(c(tmp))

.on(‘finish’, () => {

r.res.send('<a href="${tmpj ">Bam ¢anin</a>")

1
b

.on(‘error’, e =>rs.end('ERROR boy");
r.pipe(busboy);

1

app.listen(4321);
NnctunHr 22. Vicnonb3oBaHue naketa busboy

4. 3anyctute node bb.mjs
5. Mepenante B 6paysepe no agpecy
http://kodaktor.ru/g/unsafe uploader2?4321

6. Bbioepute PNG-KapTUHKY C KOMMbHOTEPA U HAXMUTE Ha KHOMKY
0TNpPaBKu
7. Mepeligs No Nony4YeHHON ccbiike, yoeanTech, YTO 3TO Ta caMasi KapTUHKaA,
KOTOPY0 Bbl OTNPaBUIN

3anyck NnpunoXeHusi B popmare cepsuca

Ecnu 3anyctntb Beb-cepsep B REPL, To npu Bbixoge n3 REPL oH 3aBepwinT
CBOIO paboTy. Ecnm nogknounTbCca K BUPTYanibHOMY CepBepy C NoMowbio SSH u
3anycTuTb Be6-cepBep € NMOMOLLbIO node, TO, aHANOMMYHO, Nocne Bbixoga N3 SSH-
ceaHca OH 3aBepLUMT CBOO paboTy. YToObl Be6-cepBep CTasl «HACTOAWMM», T.e. BEN
cebs Kak cepBuc M paboTan MNOCTOSHHO He3aBUCUMO OT MOAKIOYEHUS
aAMUHUCTPATOpPAa, ero 1 Hy>KHO 3anycTuTb B popmaTe cepsuca (B NOHMMaHum Linux
- Kak femMoHa, rnpouecca B (POHOBOM pexume). Onaa 3Toro MOXXHO MCNOb30BaTh
systemd: cTaBWMWIi cTaH4apTHbIM AucreTyep npoueccos. KomaHga service unu
systemctl no3sonser 3anyckatb WM OCTaHaBAMBaTb npoueccbl. Tenmepb systemd
BK/OYAeT Takne MHCTPYMEHTbl, KaKk MeHemxep >ypHanos (journald), meHemxep
cetn (networkd) n mMeHegxep yctporcte (udevd). 3gecb d 03HayaeT «AeMOH».
YT06bI IeMOHM3MpPOBaThL BEO-CEPBEP, Mbl MOXKEM ONucaTb NyTb 40 €ro CueHapus B
(bavinie C paclimpeHuem service M nomectutb B /etc/systemd/system, a 3aTem
BK/TIOUUTb €ro aBTo3arpysky ¢ nomouwbto systemctl enable.
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TN [encTBmMa MoOryT OblTb aBTOMATM3MpPOBaHbl C MOMOLbIO MakeTa pT2,
KOTOPbIA He TOMbKO CO03[4aéT (haill cepBuca, HO W BeAET YUYET 3anyLuieHHbIX
MpoLLeccoB, No3BO/AS OCYLLECTBNATbL 6a30Bbli MOHUTOPUHT.

EcTb ewé oAMH NO6GONbITHLIA cnocob chenaTb TakK, YTO MPUIOXKEHUE He
OCTaHOBMTCS MOc/e BbiXoAa Nofb3oBatens u3 SSH-ceaHca. A MMEHHO, Ham HY>XXHO
3anycTUTb BeO-cepBep OT UMEHU APYroro, 3apaHee co3gaHHoro (adduser demouser),
nonb3oBaTens.

Mocne Bxopa Ha cepBep OT root, BbINONHUTE B SSH-TepMUHane KoMaHay:

su demouser -c 'node -e “http.Server((r, rs) => rs.end(\"Hello \” +
process.pid)).listen(12345);" &

Bbiias n3 SSH-ceaHca, yepe3 napy MUHYT 06paTUTEChb K CEpPBEPY MO MopTy
12345 - Bbl [O/MKHbI 6yaete yBMAeTb, 4TO Beb-cepeep Bblgaét Hello ¢
naeHTUdgrnkaTopom node-npouecc. IDTOT UAEHTU(GUKATOP  Jajiee  MOXHO
MCNONb30BaTh A4 CNEeXEeHNA 3a NPOLLeCCOM M ero YHUUYTOXEHUS.

B aTom npumepe ncnonblyetca nopT 12345 - B faHHOM C/ly4ae BaXKHO, 4YTO He
80 1 He 443.

Ecnu Be6-cepBep f0/KeH paboTaTb Ha 80 nnu 443 nNopTy, TO 34eCb BO3ZHUKHET
TPYAHOCTb: C 3TUMKM MOpTamMu [OMXKeH pab6oTaTb Cyneprnofib3oBaTenb. Ho
CyllecTByeT pelueHue authbind, KoTopoe M03BONASET OCYLIECTBUTb MPUBS3KY K
TaKUM MOpTaM OT UMEHM Mo/b30BaTeNs, OT/IMYHOrO OT root.

YnpaxHeHune 12

1. Co3painite BupTyanbHbid cepep ¢ Ubuntu 20.04 (MOXHO nonpo6oBaThb U
cTapwue Bepcumn) u node, fo6aBbTE HOBOro Nosb3oBartens (demouser)

2. YctaHoBuTe authbind:
apt update -y && apt install authbind

HacTtpoiTe authbind gns pa6otsl ¢ noptom 80

4. touch /etc/authbind/byport/80 && chmod 500 /etc/authbind/byport/80 &&
chown demouser /etc/authbind/byport/80

5. BbInonHuTe KoMaHay 3anycka npouecca node:
su - demouser -c 'authbind —deep node -e "require(\"http\").Server((r, rs) =>
rs.end(\"Hello\")).listen(80);"'&

w

Pa3ymeeTcsa, nNpu UCMONb30BaHUN BbICOKOYPOBHEBbLIX PELUEHUN, TakKuMX Kak
Kubernetes, BC& 3T0 6epéT Ha ceba MH(paCcTPyKTypa.

cnonb3oBaHue s4ep 1 NOTOKOB

[Ons pasmelleHns NPUNoXeHUs, NPUrofHoOro K ncrnonb3oBaHuio B production,
HY>XHO ucnonb3oBaTb NM60 PaaS ¢ nopgepxkoit nnatgopmbl Node (BKtouas
pasMelleHne B BUAE KOHTeilHepa), NM60 COOGCTBEHHbLIN BUPTYyaNbHbIA cepBep. B
nocnegHem cryyae NpuaETcs NPoAyMblBaTh PELIEHMS BCEX HEMPOCTbIX BOMNPOCOB,
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BK/IlOYasi pacxof namsiTu U UCMOJIHEHWE Ha HECKONbKUX fapaxX ANn8 AOCTUXEHUS
ropu3oHTasbHOrOo  MacwrtabupoBaHus  (NOCKONbKY  BebG-cepBep Ha  node
accounmpyetcs C OAHOM BUPTYaNbHOW MaWWMHOW, B AAHHOM C/lyyae 3TO MU
BEPTUKaNbHOe MacliTabupoBaHue). MNpu HanUYMKM B OCTYNE HECKONbKUX AAEP Mbl
MOXeM co3fatb Knactep (Mogynb cluster), KOTOPbIN SBNSETCA BCTPOEHHbLIM W
KOTOPbIV peann3yeT pasMHOXeHMe 3K3eMMNIAPOB CepBEPOB, UCMO/b3YHOLNX OLHY U
TY >XXe OCHOBY Kofa, NpocCnyLwmnBatoLWwero 3afgaHHblin nopt. Cxema paboTbl C HUM
BbIFNSANT CNeAyoLLMM 06pa3oMm:

const cluster = require("cluster”);
const numCPUs = require(os”).cpus().length;

if (cluster.isMaster) {

for (let i = 0; 1 < numCPUs; i++) {
cluster._fork(); 3TO BbLINOJIHAETCH
S TONbLKO B rN1aBHOM npouecce

cluster.on("exit", (worker, code, signal) => {

console_log(“Worker %s died.", worker.process.pid);

s

1 1 nepemMeHHble y Kaxaoro opka
// CcO6CTBEHHO nNpuoxeHune cBOM «OMAn

>

PucyHok 88. O6opaumBaHmne NPUNOXEHNS B KNacTep

MNpumevaHue
CsowicTBo isMaster o6bekTa cluster cTano HasbiBaTbCs iSPrimary HaunHas
c Node 16.0.0

YnpaxHeHue 13

1. Ncnonb3yinTe BMPTYyasibHbIA CepBeEP KakK B MpeAdblAyLleM YMnpaXHeHUH,
f06aBbTe HOBOro Nosb3oBatens (demouser)

2. Cospainte ewé ofHO ssh-MofknyeHWe B HOBOM OKHe, 4TOObl nepej
rnasamm 6bin10 ABa TepMUHaNa, NOAKMIIOUYEHHbBIX K CepBepy

3. B nepsom BbinonHUTe KoMaHAay top -d 1 -u demouser n ybeantecb 4TO
NnpoLeccoB HeT

4. Bo BTopom 3anyctute REPL oT uMeHM HOBOro nonb3osartensa: su demouser
-Cc "node"

5. Y6eautecb 4TO B NepBOM OKHe MOABMTCA npouecc node

6. Bo BTopom B REPL BbINnofHMUTEe UHCTPYKUMtO child _process.exec('node -e
"setTimeout(() => console.log(I0OO0O0O), 10000)™, (e, s) => console.log(s));

7. MpoHabntogainTe, Kak B NMepBOM OKHe MOABATCA ewé aBa npouecca (sh u
node) n ncyesHyT yepes 10 cekyH[
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8. Bbingnte n3 REPL wn yb6eautecb 4TO B MNEPBOM OKHE MNOCMEAHWNIA
OCTaBLUMIACA NPOLLECC TOXe UCYes.

JTO ynpaxHeHMe nokasbiBaeT, KaK MOXHO (hopkaHyTb (OTBETBUTbL) MpoLecc
Node.js - ucnonb3ys Takon mMeTof Kak exec u3 moayns node:child_process n Kak
MO>HO MCNOMb30BaTb KOMaHAy top 414 6a30BOro MOHUTOPUHIA MPOL,ECCOB.

Mo apgpecy kodaktor.ru/cluster x HaxogWTCA KOL YXe KnacTepu3OBaHHOrO
npunoxeuns Ha 6ase Express. C aTMM KOAOM MOXHO MPOBOAUTL Chegyrouime
9KCNEPUMEHTbI:

* Ha BupTyanbHOM cepBepe co3aatb Nonb3oBatens (demouser)

» wget kodaktor.ru/j/cluster x -O cluster X.js

o 3anycTuTb NPUNOXEHME OT UMEHM MONb30BaTeNa su - demouser -c 'node
cluster x.js

e HauyaTb MOHUTOPUTL 3arpy3Ky npoweccopa top -u demouser

e [lonyuuTtb OGNOKMpYyHOLWMWA KOA4 B BUAE MOAyNs const pause =
require('goss_pause')

o 3afelicTBoBaTb €ro B KakOM-HWOYAb MapLipyTe, NepeniT No Hemy W
CMOTpeTb Kak meHseTca 3arpyska LM

Ecnn HayaTb Cc MHCTaHCa c 154poM, a 3aTeM J06aBNSATb B KOH(UTYpaLuto sapa,
TO MOXHO 6yfieT HabntohaTh NOBbILWEHME OT3bIBYUMBOCTU MPUIOXKEHMA. TakxKe Ana
MONyYeHMA CTaTUCTUKIN NOME3HO UCNONb30BaTb MHCTPYMEHTbI 6EHYMApPKUHIa TUna
Apache ab.

Korpa ectb HE06X0AUMOCTb B UCMONb30BaHUN G/IOKUPYHIOLLENO KOAa, cnegyet
MCNO/Ib30BaTh BOPKEPbI, KOTOPble ynomuHanuce B I'nase 4. OHKU 6b1n BHeAPEHbI B
Node.js HaunHas c Bepcumn 10.5.0 (2018 r.).

YnpaxHeHue 14

1. CMm. nepBblil War npeablayLero yrnpaxHeHus

2. MepengnTte B nanky HoBoro nosb3osatens cd /home/demouser

3. 3arpysute  6noKupylWwMiA Ko B OTAENbHbIA  ¢aln  wget
kodaktor,ru/clusterO/pause2j s

4. B nepBOM OKHe BbINONHUTE KOMaHAy top -u demouser n Haxmute H (Shift
H) uT06bI NOKa3biBaTb MOTOKW

5. Bo BTOpom oOKHe 3anyctute REPL OT MMeHM HOBOro nonb3oBaTens:
su demouser -c "node ~v8-pool-size=0"

6. B REPL BbIMONMHUTE WHCTPYKLWIO
void (new
worker_threads.Worker('/home/demouser/pause2.js')).on('message’, msg
=> console.log(msQ));

7. Bbl 10/MKHbI 6yaeTe YBUAETb, KaK K UMEIOLWMMCA NMOTOKaM A06aBuTCS eLé
OINH C 3arpy3koin npoueccopa 99% (B TO BpemMs KakK OCTallbHble MOTOKM
OCTaHyTCSl He3arpy>eHHbiMu!)

8. Uepes 10 ceKyHA BHOBb CO3AaHHbIN MNOTOK UCUYE3HET
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MOXHO U3MEHUTbL KOA (haitna c BOPKEpPOM, 06epHYB B 06paboTUMK COObITUA OT
POANTENLCKOrO npoLecca:

parentPort.on('message’, () => {

((y = 10000, x = Date.nowQ) => { while (Date.nowQ - x <vy) ;}0;
parentPort.postMessage('Donel’);

};

B aTom cnyuyae 4Tto6bl YBMAETb 3arpy3Ky MOTOKa, HY>XXHO COXPaHWUTb CCbINKY
Ha BOPKep 1 3aTeM OTNPaBUTb MY COOOLLEHNE:
const worker = (new worker_threads. WorkerC/home/demouser/pausel.js'*.onCmessagel msg =>
console.log(msg));
worker.postMessage('go');

B noarotoefieHHOM aBTOPOM MOCOOUS CLEHapun, KOTOPbIN MUCNONb3yeTCs B
YnpaxHeHumn 15, cpaBHMBaEeTCA NOBeAEHME MNP BbIMOHEHUM 6NOKUPYIOLLEro Koja
npaMo B npuaoxeHun (mapwpyt /blocking) u npu BbINONHEHWW B BOpKepe
(mapwpyT /nonblocking). O6paboTyMKM MapLpyTOB COOOLLAOT K/IWEHTY CBOU
NOEHTU(GNKATOPbI MPOLLECCOB, YTOOLI MOXHO ObI/I0 AICHO BUAETbL, KTO 06pabaTbiBaeT
TEKYL WA 3anpoc.

YnpaxHeHune 15

Waru 1-4 - Kak B npeAbiayLiemM ynpaXxHeHUn

5. 3arpysurte littps://kodaktor.ru/i/cluster workers.is n 3anycTuTe 3TOT (hain
Ha BbIMO/IHEHNE BO BTOPOM OKHe TepMMUHana, NoAKAt4YeHHOro K cepBepy

6. OTKpoWTe ewWweé 4 OKHa TepmuHanoB (418 HUX He noTpebyeTcH
MOAK/MOYEHNE K CepBepy, T.K. OHW nMpefHa3HayeHbl [AN1A OTMNPaBKK
3anpocos)

7. Ecnu B cucteme 2 aapa, TO B MepBOM OKHe Oy[eT 3 OCHOBHbIX Mpolecca
(4TO6bI 3TO YBUAETbL Ny4lle BPEMEHHO CKPbITb O0TOOPaXKeHWe NMOTOKOB) -
OMH npouecc ABnseTcs macTep-npoueccom knactepa (MALL), oH He
OTBeYaeT Ha 3anpochbl, ABa APYrnx ABNAKTCA pe3ysibTaTamu CO34aHUSA
Ay6mkaTa OCHOBHOIO Kofa NpUIoXKeHUs, 0TBeYaroLwero Ha 3anpocol) Ans
KaXk4oro us agep

8. Ecnnm n3 ofHOro M TOro e OKHa TepMmMHana nofaBaTb OAWHAKOBbIE
3anpocbl Ha KOPHEBOW MapLUpyT, TO CKOpee BCEro Bbl yBUAUTE YepenoBaHue
06paboTunKa, 3TO 6yAeT TO OAHO AP0, TO APYroe - KapyCesibHbIA NPUHLLUI

9. Ecnv B OAHOM M3 OKOH MOAaTh 3anpoc K 6/10KMpyroLWwemMy MapLipyTy, TO 3T0
OKHO TOXe 3ab/n10KMpyeTCs, B MepBOM OKHE Bbl YBUAUTE 3arpy3Ky OAHOro
M3 OCHOBHbIX MPOLECCOB, HO U3 CBOOOAHOrO TEPMWUHaNa B 3TOT MOMEHT
MOXHO OyaeT nojatb 3anpoc K KOPHEBOMY WM HebGNOKMpylowemy
MapLpyTy, ¥ OH ByaeT ycrnewHo obpaboTaH.

10.47106blI HabngaTb KapTUHY 60nee fAeTanbHO, MOXHO BEPHYTb PEXUM
NpocMoTpa MOTOKOB, B [ABYX «3afpOCHbIX» TepMWUHanax nogatb
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O6NOKUPYIOLLMIA N HEONOKMPYHOLWMIA 3anpockl, a B eLé ABYX - 0OblYHblE K
KOPHEBOMY MapLUpyTy.

IrootSthreads2cores:/hoai«/defliouser* su - desaouser -c "node —v8-pool-size=2 c.is tasks: 199 total. 1 running, 9 slooping. 9 Stoppod. 9 ZOMBIS
MAIN 121374 oo
ONLINE 121376 MiB Non : 1987.5 total, 342 3 fro*. 148.6 usac, 1496.6 buff/cacho
ONLINE 121377 e S Nie Swap: 9.9 total, 9 9 fret 9.9 used.  1652.4 avail Mao
4321 " —
4321 121379 » & 9 . . 39637 39878 S 98 : 9 fiee.l9 noda
121376 ® ¢ 6 435048 39984 39869 S 9.9 2.9 9:99.16
121377 ® 39 435049 39796 39882 S 9.9 2.9 9:99.17
rootG>threeds2cores:/hone/deiaouser* rode —v8-pool-size«2 c.js top - 99:21:29 up 3 days. 11:49, 2 utors, load
MAIN 121432 Threads: 23 total, 9 running, 23 sleeping, stoopos. e zoobia
ONLINE 121437 NCpu(a): 9.9 us. 9.9 ay, 9.9 nt,199.9 id, 9.9 1a, 9.9 hi, 9.9 si, 9.9
ONLINE 121438 MiB Mn : 19878 total 339.8 fra#. 194.9 uso0,  1497.2 buff/caehe
MiB Swap: 9.9 total, 9.9 free. 9.9 used.  16*6.S avail Mam
4321
BL REQUEST 121438 4 121432 root 29 9 435090 39769 39820 S ee 2.6 9:69.17 noda
NBL REOUEST 121437w 121433 root 29 9 435099 39769 39929 S 0.9 2.6 0 99 99 node
REQUEST 121437 \Xs 121434 root 29 9 435089 39769 3987 S e.e 2.0 8:09.92 node
REQUEST 121437 121435 root 29 e 435989 39769 39820 S ee 20 9-ee ei noda
REQUEST 121438 — 121436 root 29 e 435000 39769 36820 S a.a 2.0 0:69 89 noda
BL REQUEST 121437 e 171437 root 29 9 530178 46337 32224 S e 7.7 1:00.02 node
NBL REOUEST 121438 121439 root 29 9 639129 46332 32224 $ ee 2.2 a eeee noda
BL REQUEST 121437 \ 121449 root 29 8 53912« 45332 32224 S 0.9 22  8:00 09 node
NBL REOUEST 121438 \ 121441 coot 29 9 63912« 45332 32224 S ee 2.2  9:60.13 node
BL REQUEST 121437 \ 121445 root 29 . 530128 45332 32224 S ee 2.2 e ee ee noda
REQUEST 121438 121453 root 29 539128 45337 32274 S e 2.2  9:69.99 node
\ 171454 root 29 e 530178 *5337 32224 s ee 2.2 8:ee.e» node
REQUEST 121438 171455 root 29 & 53917« 45337 37724 S wme 22 uea ea noda
REQUEST 121436 171456 29 e 639178 45332 32724S 09 22  0:00-99 nodo
REQUEST 121438 | 121438 root 29 9 638629 44148 32316 S e.e 2.2 9:29.14 noda
REQUEST 121437 121414 29 9 538629 44148 32316 S e.e 2.2 0:69.ea node
| 12145V root 29 9 538629 44148 32316 S 9.9 2.2  9:99.96 node
\ PR X kyagosudam —-rsl -99«
(base) llyagosudarevfMscBook-Pro-llya - N curl 89.249.146.249:4321/norblochlng \ (base) HyegosudereyRMecBook-Pro-llye - N curl 88.249.146.249:4321/
O 'H' Dons19.715499912896544912 DK 171438 9.969464498*65833552
(bats) ilyago*udarsv8MacSook-i>ro-llya - * curl 8«.249.146.249:4321/nonblocking \ (base) ilyegosudarevpMacBook-Pro-llya - N curl 89.249.146.249:43217
Oteer Donals.3773887745*6872512 ON 121438—9.26522586528994252
(bate) ilyagosudarevpMacBook-Pro-llya - N curl 89.249.146.249;4321/ncmbloek»ng \ (base) llyagosudarevpNacBock-Pro-llya - K curl 88.249.146.249:43217
Oteer Done!0.89144906523596/6 2 OK 121438—9.42936679154767232
(bate) ilyngosudarevRMaeBook-Pro-llya - N curl 89.249.146.248:4321/nonblocking | (base) llyagosudaravRMacBook-Pro-llya - N curl 88.249.146.24*:43217
?trsetr)Dﬂ"ala 7:733926;52%243315 l N curl 69.249.146.248:4321/nonblock | O mase—rTidcL/0z1dsT 002
ate) llyaoeiudarerRMacBook-Pro-llya - N cur nonblockin
e AL 9 (base) ilyagosudarevOMe<Book-Pro-llya - N kill -9 121438
| Kill: kill 121438 railed: no such process

Jbas*) ilyagotudaravVMacBook-Pro-llya - X
- <ah - 92x13 /
CONE BLOCKINGS.86*79649217683982
(base) llyagosudarevptteBook-Pro-llya - % curl 89.249.146.248:4321/bloeking
OONE BLOCKING*.«5317962179923912

(base) ilyogosudarevOMacBook-Pro-llya - % curl M 249.146.248:4321/blocking .
DONE. BLYXKIN G S 9471746799384772 (base) ilyagosudarevBNacBook-Pro-llya - N curl 88.249.146.248:4321/
OK 121377-0.89185214911492632

(basal lyagosydareyp M achook Fro-llya - % curl 88.249.146.248:4321/biocking (base) ilyegosudarevsMacBook-Pro-llya - N curl 88.249.146.248:4321/
(base) ily»gosudarcvtMacBook-Pro-llya - * curl 89.249.146.248:4321/bl ocking Ok 121787-0.6M08767349236M2

(base) ilyagosudarev(?NacBeok-Pro-llya - N curl 88.249.146.248:4321/
CONE BLOCKING* 1616179677462*6642

OK 121437—0.4B57B623965628662
(basal ilyagosudarevBMacBook-Pro-llya - N curl 89.249.146.248:4321/bl ocking
B A SR ARSI (base) ilyegosudarev*MacSook-Pro-Tlya - N curl 88.249.146.248:4321/
(base) ilvaaosudareypHacBook-Pro-liva - \ OK 121437—8.5648364556689012

PucyHok 89. OTnpaBka 610KMPYHOLWNX U HEGNOKUPYIOLLMX 3aNpOCoB
N3 akcnepumMeHTa MOXHO cpenatb rfiaBHblA BbIBOA: 3((PEKTUBHbLIM
pelleHneM 6yfeT 3anyckaTb NPUNOXKEHME Ha KnacTepe NPW HaliMymmu HECKOSIbKMUX
A4ep W BBIHOCUTb 6M10KMPYHOLWMIA KOA B BOPKEPbI. OTO NO3BOIUT HA MAKCMMa/IbHYHO
MOLLHOCTb MCMNO/Mb30BaTb CBOWCTBEHHble Node.js BO3MOXHOCTU aCUHXPOHHOIO
MCNONHeHMA 3anpocoBs. MNoapobHoe ocBeLLeHNe TeMbl BOPKEPOB CM. B [5].

OK 121377—8.87963441394335812
* (base) ilyagosudarevAMacBook-Pro-llya - k curl 88.249.146.248:4321/
OK 121377—8.66279249416888342

Ha atane HanucaHua nocobusa (sHBapb 2023) cBexaiwasa ctabunbHas Bepcus
Express wnmena Homep 4.18.2, npu atom pgoctynHa 5.0.0-beta.l (npm i
express@ next)

https://expressis.eom/en/5x/api.html#res
B 5-ii Bepcun, KoTopas OTHOCWUTENIbHO HeAaBHO BepHynacb B aKTMBHOE
COCTOSIHMEe pPa3paboTKM Mocne HEeCcKONIbKMX fleT 3aTuLbA, MoKa 3asaB/eHbl Takue
N3MEHEeHMS, Kak:
o [JlobaBneHne MogMMuUKaTopoB ?, *, U + B MaTTepH COMOCTaB/IEHUS
MapLpyTa;
* YnNpouieHne ncnosib3oBaHUs async-pyHKUMIA B Ka4ecTBe 06paboTUMKOB
mapwpyToB 1 middleware
* ACUHXPOHHOE UCNONHeHMe res.render
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IIpumeuanue

B TeueHme HEKOTOPOro mEpHOAA «IMPEEMHUKOM» Express MHOTrue
cuntanu 6ubmmoreky Koa, momyasapHOCTh KOTOPO# MPHUITUTach HA BPEMS
MOMyJIAPHOCTH reHeparopoB B ES2015, Ho 3arem oHa oToliia Ha BTOPOi
wiad... YacTto MOXHO BHOETh, YTO BMECTO EXpress peKoMEeHAYIOT
ucnomne3oBarh fastify wnu apyryro Gostee cBexyro OHOMMOTEKY, HO 3TO
HUKAaK HE CHIKAeT 3HAUMMOCTH Express B KauecTBe pedepeHCHOro
pelIEHHUS.

= [TocKOJIbKY 3TO mOcoOWe MOCBAIIEHO BBEACHHUIO B pa3padboTky Ha Node Ha
MaTepuare CEepBEPHBIX BeO-mpuioxeHwi (a He TITyOoKoMy IpodeccHOHATEHOMY
H3YYEHHMIO ), MBI He OyAeM 37ech 00CyKaaTh peanm3amnuio Ha Express MVC-moaxona
(mpemylaraeM BaM HKCCIIEOBATh COCTOSHHUE PHIHKA, PACCMOTPETh BO3MOMKHOCTH
ucrojIp30BaHusA Nest.js, o0cHOBaHHOTO Ha TypeScript), a Takke HE KacaeMCsI CECCHH,
WCIIOIB30BaHusA 0a3 MaHHBIX (HO 3aMeTHM, uTO B CBsA3ke ¢ Express um Nest wacto
BcrpeuaeTca MongoDB, koropas ocHoBana Ha JSON u Bxmouaet JS REPL). Kpome
TOTO, 3[IECh HE 3aTPArmBacTCsA BOIMPOC TECTUPOBAHMUS.

Uro KacaeTcsi IKCIIEPUMEHTOB C MIPUMEHEHUEM HArpy304YHOr0 TECTUPOBAHHUS
(OeHUMapKHHTa) B KaueCTBE OCHOBHOI'O METOMA IMOJIyUEHHs MaHHBIX O paboTe
Express u gapyrux OuOmuorek-QpeiiMBOPKOB, TO TAaKHE MCCICIOBAHUA YXKE CTAIH
YacThl0 HAay4HOTO aHajim3a. ONpeneN€HHBIA OMBIT HAKOIUIEH HAMH B paMKax
MATHCTPaTypsl «BeG-TeXHOJOrum», CM. HampuMep COBMECTHyIO0 paboty D.
Demashov and I. B. Gosudarev, "Efficiency evaluation of Node js web-server
frameworks", CEUR Workshop Proceedings, vol. 2590, pp. 1, 2020.

[TompoOHOEe oOCBeleHHEe BCEX acnekToB pabotel ¢ Express pano B
3aMedareabHoM kaure Mrana bpayna [6].
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[nasa 6. HaHo 1 Mukpocepsucbl, REST API

B 2000 rogy 6blna ony6nmnkoBaHa AOKToOpcKas gucceptauma Posa dunguHra
pon HasBaHueM Architectural Styles and the Design of Network-based Software
Architectures - ApPXUTEKTYpPHble CTUAM WU MPOeKTUpPOBaHME apXUTEKTYPbI
nporpaMMHoOro obecneyeHna Ha ocHoBe ceTel nittpsV/kodaktor.ru/fielding.pdf).

CyLleCTBEHHOMW 4acTbio 3TOM Aucceptauuum CTano TO, 4YTO HasblBaeTCH
Representational State Transfer (REST) - [lepesaya Penpe3eHTaTUBHOIO
CoctosHMa (M PenpeseHTaTMBHAA nepefaya COCTOAHUA  (MPUNOXKEHUA)).
Heo6xogMmMo OTMETUTb, YTO POl DUNAUHT ObIN OAHUM M3 cOo3haTeneir NpoToKona
HTTP u B npouecce pabotel Hag HTTP dopmupoBanmucb Te MNPUHLMUIBI,
BbIKPUCTaNIN30BbIBA/INCL TE NIyYlLe NPAKTUKKN, KOTOPbIE B UTOTe U CTa/IN YaCTbio
Beb6a, BeO-TeXHONOIMA. ITO apXUTEKTYPHbLIA CTWU/b, KOTOPbIA He npeacTaBnseT
coboto popmanbHoro craHgapta. Ckopee 310 0606LeHMe, KOTopoe 6bIN10 CAenaHo
B pe3ynbTarte paboTbl Hag Bebom Kak pacnpegenieHHoM cuctemoin. REST BbirnagnT
Kak Habop orpaHumyeHuWin unmn TpeboBaHWI, HaknajblBaeMblX Ha B3aMMOLeNCcTBUE
MeXAYy KOMMOHeHTamu CUCTeMbl. OTU MPUHLUNBLI BOMAOWANINCL B XU3HK ¢ 1994
roga npu co3gaHuy COOTBETCTBYHOLWMNX BUBNNOTEK N crieundmKaymi.

B atoT nepuof nx HasbiBannm HTTP Object Model no aHanorun ¢ Document
Object Model (DOM). HekoTopoe Bpemsa pa3paboTynMKK Be6-NPUIOXKEHWUN
UTHOPMPOBaNN YacTb 3TOM MOJAENN; B OCHOBHOM MCMO/b30BaJIUCh, B YAaCTHOCTH,
metoabl GET n POST-npotokona HTTP (B HTML DVD B onpegeneHun anemeHTta
form mbl HaxoAnM, 4TO 3HadyeHUAMU aTpubyTa method asnatotca GET nnbo POST).
B 10 Xe BpemdA, nomumo GET n POST, npotokon HTTP npegnonaraet Takxe u
apyrve wmetogbl. W pa3BuTue BeO6G-TEXHOMOTUWA, YCNOXHEHWE CTPYKTYpbl U
(hYHKLMOHANIbHOCTW BEO-NPUNOXEHUA NPUBENO K MOABMEHNIO MAEWN O TOM, YTO U
Apyrue MeTofbl TOXe cfiedyeT MCMNo/b30BaTb. OTO OYeHb CUbLHO CBA3AHO C
pa3BNUTUEM BeO-CEepBMCOB, KOTOPbIE BbIXOAAT, KOHEYHO, Xe 3a Npejenbl 3/IEMeHTOB
(hopM 1 MONb30BaTe/NIbCKOTO UHTepeiica 6paysepa. Takum o06pasom MHTEpeC K
REST Bo3poawuncs, caMma ata abbpeBmaTypa cTana nonynsipHoOW, Kak, Hanpumep,
AJAX, X0Ta coCTaBnsalLWMe TeEXHONOTMN NCNOb30Ba/INCL 3a40/r0 A0 MOSAB/EHUS
MO/Abl Ha C/oBO.

N xota REST (RESTful) ABnsieTcs MMEHHO CTWU/IEM, Ha CErOAHAWHNIA AeHb
yXXe MOoABWUINUCH cneyudukaymm - 34ecb YMeCTHO OyaeT ynomsaHyts OpenAPl —
aTa  (popmanu3oBaHHad  creyum@ukauma U1 3KOCUCTeMa  WUHCTPYMEHTOB,
npefcTaBnsaloWwas MHTepenc mexpny QPOHTIHA-cMcTeMaM, KogoM 6uMbGIMoTeK
HNU3KOr0 YPOBHA M KOMMep4yecKUMu pewweHnamu B suge API, ucnonbsyetca gns
onucaHua co3faHus 1 Ncrnonb3oBaHns U Bu3yanusaunm sed-cepsncos REST.

N3HavyanbHO  pas3paboTka cneuyuMdukaymm nop  HasBaHuem  Swagger
Specification npoBogunack ¢ 2010 roga KomnaHuvei Smart Bear. Tenepb 3Ta
cneyngurkayms ncnonb3yeTcsd NOBCEMECTHO A/s TOro, 4Tobbl co3gaBaTb, B TOM
yucne, aBTOMaTUYeCKN reHepmpoBaTb NPOrpaMMHbIe UHTePQENCHI.
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Co3paHune geknapatuBHOro cepsuca Ha ocHose OpenAPI

Co3flaHne LWN308 Ha OcHoBe creundukaunum OpenAPl B AHpekc Obnake
MCNONb3yeT fAeKnapaTuBHbIA MOAXO0A, NPU KOTOPOM Mbl He OMUCbIBAEM, KaK 3TO
[O/MKHO paboTatb - Mbl OMKCbIBAEM, YTO AO/KHO MOyYaTbCs.

Ecnn 06paTuTbCA K pecypcy ¢ 3ToW cneundgukaumnein yepes bpaysep, To OTBET
oynet BblgaH B Buge HTML, B COOTBETCTBUM C TEM, YTO HaxXOAMUTCS B 3aro/loBKe
Accept 3anpoca, oTrnpasnseMoro 6paysepom. B 1o e Bpems, ecnu B curl fo6aBuTb
3aronoBok Accept ¢ ykasaHuem Content-Type: application/json, oTBeT 6yaer
MMeHHO B popmaTe JSON.

default

=- YandEX CIOUd (cowd «t>Igius034fcgbm © * ij

4- APl-wnw3

AP| Gateway
Cepsuc
Cneyngukayns = 1 openapi: 3.e.B
2 info:
3 title: Sample API
4 version: 1.0.0
6 paths
1
7 get:
8 x-yc-eplgaieway-Integration:
9 type: dunity
10 content
1 “Hello, World!"
12 http.code: 200
13 nttp_heao«rs:
5 Content-Type: “tert/plain”
[MokymeHTaunsa
O cepsuce AH Gateway
Hauano pa6otsl ¢ APl Gateway
PaclunpeHms ceyvrkaumm
NpocmoTp rpadukos
MOHUTOpUHTa
MpOCMOTP XypHana BxINoNHeHNs
Hello, world!

text/html: <h2>Hello, {user}!</h2>
application/json: 4 "Hello": "{user}" }*

(5 6] Hements Console Netwok Soirees  AopScnden  Performence Memory  Soajnty Lighthouse  Redon O« O i >
« Q W Q Ill Premivalog Q Otwhtocache Owns — * f t C
Her O RecielRsQ X 1B CSS imp Mt Fart Do W8 Mt Grer ( Usbodedodes  StodedlRerpess

0 Use IBros request rows O Group by Kame

O show avantaw oc

Hwle  Pmoww  Huwwvw MHUT - Tisrg

dSdorrOfiboencTfKioddMioniviyhndiwr.loul.ni .spifw ydesclivd.net
LJ tevteun.lcii method: C1

occant terr/hteV ippUcaricn/xhTiibinl .asoltcstlaiv vnl;g.e. 9. lto<!«/avIf. Lwge/usDp. inaoe/acns.*/*:<«. E,applicatu

vehangej u»M;g-a.C
Dccept-oncodng grip, deflate, br
ampt-Unpinge- rv,en-Ce:q=i.9,«n;q=0 0,e«v4IS:\.7, i

Zmquoeta 360 S Ironstsiroe  «IBraaourcos  Finish: U4 s OOMConUn praome: no-coche

PucyHok 90. Content Negotiation Ha a3bike OpenAPI
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Mcnonb3ya onucatenbHble BO3MOXHOCTU OpenAPl, Mbl MOXXEM peann3oBaTb
BblJayy COAEPXMUMOTr0 B pas3nyHbIiX hopmatax (I"nasa 5) nnu, B TepmuHax REST,
pasnuyHble penpeseHTauMn nnu npeacTaBieHNs 04HOIO U TOT0 XXe pecypca.

3Tn thopMaThl NPEACTABASAIOT PECYPC - OHU SBASIOTCA €ro nNpeAcTaBNeHUsMU.

<h2>Hello, ilyal</h2>"

(base) -+ curl "https://d5dgsrOgboanc7hqo6kh.apigw.yandexcloud.net/7user-ilya' -i -H 'Accept: applical
ion/json’

HTTP/1.1 200 OK

date: Sun, 01 Nov 2020 17:06:46 GMVI

content-type: application/json

content-length: 19

x-content-type-options: nosniff

X-request-id: ee477ea7-b98f-4070-97b6-7b4c537bd7ff
x-serverless-gateway-id: d5dqgsrOgboanc7hgo6kh
x-serverless-gateway-path: /
access-control-allow-origin: *

server: Yandex-API-Gateway/1.0

{ "Hello": "ilya"
PucyHok 9L 3anpoc Ha npefcTaB/ieHMe pecypca ¢ nomolbio Accept

B camom o6Liem Buae, pecypc — 3T0 YTO YrOAHO, YTO MOXET UMETb UMS. ITO
N M300paxkeHne, N NPefoCTaBNSEMbIV CEPBMC U laXke, BO3MOXHO, Ye/I0BEK C TOUKM
3peHuns umeHoBaHus. Mo Npu3HaKK pecypca noanagaeT No60e NOHATME, KOTOPOE
MOXET CTaTb OOBLEKTOM TUMEPCCbINKW. A ¢ TOYKM 3PEHUs peanusauuu
B3aMMO/IeiCTBMS B CETEBOIN CTPYKTYpe — 3TO OTOGPaAXKeHME, KOTOpPOe BO3BpaLlaeT
pasnuyHble NpPeAcTaBNEHUs WX penpe3eHTauMu, TO eCTb NpeAcTaBfeHne - 3TO
pe3ynbTaT 0(hOpMIeHNs pecypca B BUAE KOHKPETHOro Habopa [aHHbIX.

CocTosAHWE MPUIOXKEHUA - 3TO KOHKPETHbI Habop ero xapakTepucTuk,
3Ha4YeHUi napameTpoB. Peyb MAET O COBOKYMHOM BUPTYaslbHOM MPUIOXEHUN,
KOTOopoe o06pa3yeTcd B X04e B3aMMOAENCTBMA KOMMOHEHTOB cucTembl. OHO
onpegenserca faHHbIMW, BbIMOSIHEHHbIMK 3anpocaMu, 06paboTKOM 3TUX AAHHbIX
areHTamMy nonb3oBaTenei. lpunoxeHne pasBUBaeTCA BO BPEMEHW OT OAHOrO
COCTOSIHUA K cnegywouemy. 3T0  WAACTpupyeTca  6paysepom,  ero
No/ib30BaTe/IbCKUM UHTepdeiicoM. onb3oBaTeNlb BbIGUPAET CCbINKU, WENKAET N0
HUM, B pe3ynbTaTe NPUNIOXEHNA NepexoinT B HOBOE COCTOAHMeE. Mocne Wwenyka no
CCblNIKe HOBad CTpaHuLa NpeAcTaBndAeT Crefylollee COCTOAHWE NPUNOXEHUS,
KOTOpOe ObINIo nepefaHo Kak OTBET Ha 3anpoc. OTctoga n TepmuH Representational
State Transfer (REST), To ecTb nepefaya COCTOSAHWUA MPUNOXEHMA HA OCHOBe
LETEPMUHMPYIOLLErO onucaHnsa Tpebyemoro pecypca. B HeKOTOpoi cTeneHn aToT
noaxopn npotnsonoctasnsercd RPC (Mnaea 2), npn KOTOPOM Ha cepBep nepegaércs
KOMaHaa nnn Kog Ana UCNONMHEHUS.

BaxkHoe 3HaueHue npnobpeTaeT Bu4 URL, Tak Kak uMeHHO URL cTaHoBUTCA
CBEPHYTbIM OnMcaHWeMm TpeboBaHWiA, OAHO3HAYHO onpegensowmx pecypc. OuyeHb
Ba)XXHOE 3Ha4YeHMe MMeeT Mcnonb3oBaHuMe MetodoB HTTP. XoTtenocb 6Obl 34echb
BbIZENINTb TaKMe XapaKTepUCTUKK, Kak 6e30nacHOCTb M MAEMIMOTEHTHOCTL. MeTog,
cumTaeTca 6e30nacHbIM, €ecnu ero [JencTBMe He NPUBOAUT K MoaudmKaumu
NpeACTaB/NEHNSs pPecypcoB. ITO KaK Obl MeTof, He MYTUPYIOLLMIA COCTOSIHUE
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obbvekTa. Ecnu npegnonaraetcs, 4YTO BO34eWCTBME METOLOB MOAMMUUMPYET,
MYTUPYET pPecypcbl, TO OHW B 3TOM CMbIC/ie Hebe3onacHbl, HanpuMep, OYeBUAHO,
yto DELETE o3HauvalowWwmuin yaaneHue, He aBnseTcs 6e30MnacHbIM

SAFE IDEMPOTENT

DELETE X
GET /

PucyHok 92. B5e30nacHOCTb U MAEMMNOTEHTHOCTb

GET - MeTof,, KOTOpbI/A MpefHas3HauyeH Ans MOMYyYEeHUs PecypcoB, B 3TOM
TPaKTOBKe ABNseTCA 6€30MacHbIM.

NaeMNOTEHTHOCTb O3HayaeT, 4YTO [AelCTBUME MOXET ObiTb COBEPLUEHO
HECKO/NbKO pa3 M Mpu 3TOM MOC/e NEpBOro pasa pe3ynbTaT YXKe He MeHseTcs, TO
ecTb [1eICTBME BbINOMHAGTCA OJMH pa3, NONy4aeTcs pe3ynbTaT 1 Aasiee BO BTOPOIA 1
B TPETUI 1 Tak janee pa3 pe3ynbTaT OCTaeTCA TeM Xe cambiM. [1pu U3BEYEHUU
pecypca ¢ yKazaHWeM KOHKPETHOT0 MAEHTU(MKATOPa, O4EBUAHO, Mbl 0XXWAAEM, UTO
CKOMbKO pa3 HM 3aTpebyeM 3TOT pecypc, 6yAeT BO3BpallaThCs UMEHHO OH. C pyroii
CTOPOHbI, ECNIM  PacCcMOTPeTb Y[afeHue pecypca: Mbl YyAaanuau pecypc ¢
onpeaeneHHbIM YHUKaNbHbIM MAeHTU(KUKaTOpoM. OUeBMAHO, YTO MOCAE YaaNeHNs
HWYEro HOBOTO YXK€ HE CYYMTCA, HEBO3MOXHO YAanuTb MOBTOPHO TO, YTO YXe
6bI10 YAaneHo U Npu 3TOM 4YTO-TO U3MEHWUTb, CMEeAoBaTeNbHO, pe3ynbTaT 6yaert
0CTaBaTbCsA TEM Xe CaMbIM - OTCYTCTBME pecypca. Ecnv metos 6e30naceH, TO OH
TaKXXe UAEMMOTEHTEH.,

Kputepun RESTful

UTobbl cKa3aTb siBNsieTca M HeYTo REST unum He aBnsetcs, HY>XHO OTBETUTb
Ha BOMPOC O COOTBETCTBUM peann3oBaHHoOro API Ha6opy KpuTtepues.
e KnneHT-cepBepHOe B3aumogencTeue
e Stateless
e KswupyemocTb
= Cnon cucTemsl

e [HTepdeiic:
NAEHTUMKATOPbI PECYpCOB,
npeAcTaB/ieHns
nosiHble OTBETbI OT cepBepa
HATEOAS (Hypermedia as the engine of application state)

[Code on demand]
PucyHok 93. Kputepun RESTHul
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IlepBBIii KpUTEpU — 3TO TO, YTO B3AUMOJCHCTBHE IPOHUCXOJHT MEXITY
KOMIIOHEHTaMH, KOTOPbIE SICHO MACHTH(PUIMPYIOTCS KaK KIIMCHT W CEPBEP MO
HCTIOTHEHUIO X (DYHKIIHIA,

Kpurepuii Stateless o3Hauaer, UTO HET COCTOSHHSA, HA CEPBEPE HE MOJDKHA
XpaHuThCA WHGOPMaLKA O KIHUEHTE, TO €CTh CEpPBEp HE JOKCH XPAHHUTH
KIIMEHTCKHE CEaHCHl ceccud. Ecmm HeoOXOoAuMO, 3TO JOMKHO ObITh CAEIAHO HA
KknueHTte. JIroOble 3ampockl, MOCTYMAOMAE HA CEPBEP, JMOJDKHBI COJIEPKATh BCIO
uHbOpMAIKIO, HEOOXOAUMYIO A1 00pabOTKH ATOTO 3arpoca. ITO HE 03HAYAET, UTO
CEBEP HE MOKET XPaHWUTh BOOOIE Kakoe Obl TO HU OBIJIO COCTOSHHE, MOCKOJBKY
OUYEBUHO, CEPBEPHI COXPAHAIOT COCTOSIHUE PECYPCOB B 0a3ax JAHHBIX, HO OHU HE
JOJKHBI XPAaHUTH B MAMATHA BPEMEHHOE COCTOSIHUE MPUIIOKEHUSA. 3anpoChl MOTYT
BBINIOJIHATHCS JEIOOBIM U3 CEPBEPOB B KJIACTEPE, W ITH CEpBepa MOTYT OBIThH
nepesamnymensl 0e3 morepu uHoOpMamupu. OTO OrpaHHYCHHE OOCCIICUMBACT
MacIITabupyeMOCTh IPWIIOKEHUS. XOTs, KOHEYHO, OHO HMEET M CBOM HEAOCTATKH,
TaK Kak KIWEHT JO/KEH MHOTOKPAaTHO IIOCHUIATh ayTEHTHU()HUKAIMOHHYIO
THGOPMAITHIO ¢ KAXKIBIM 3aITPOCOM.

KsmmpyeMocTh: e€civ npyu MOBTOPHBIX OAMHAKOBBIX 3aMpocax MOJy4yaeTcs
OOWH W TOT K€ OTBET, TO ATOT OTBET HOJDKEH OBbITh KAIIMPOBAH KJIUECHTOM H
COOTBETCTBEHHO, nocpeaHukamMu. Apxutektypa REST TpeOyer, uroObl OTBETHOE
COOOIIEHNE CONEPIKAIO YKa3aHUe Ha TO, JOJDKEH JIU OTBET ObITh KAIIHMPOBAH, €CIIA
Ja, TO KaK JIONro.

Cucrema MOTEHUHUAIBHO MOXKET COCTOSATh M3 MHOruX cyioeB. Hanpumep, 3a
reverse proxy, 3a NGINX HaxoasTcs MHOXXECTBEHHBIC CEPBHUCHI, KAXKIBIA W3
KOTOPBIX PEIIAET KaKyKO-TO CBOIO 3314y .

Homxen ObiTh 3adwmkcupoBan wHTepdeiic. Yuudukamms wuHTEpdEiica
CIIOCOOCTBYET YMEHBIIIEHUIO CBSI3AHHOCTH W TIO3BOJISIOT KJIUEHTY U CEPBEPY OBITH
3aMEHSAEMBIMHU W HE3aBUCUMBIMHA JIPYT OT JIPYyTa.

B REST xkaxagomy pecypcy mpucBamBaercs wuaeHtudukarop. HTTP-
unaeHTuUKaTOpsl — 3T0 U ecTh URL-HI.

[IpeanonaraeTcs BO3MOXXHOCTh CYIIECTBOBAHUS PA3JIMYHBIX TPEACTABICHHMA
pecypca:; MbI YK€ PaCCMOTPENH 3TO Ha MPUMEPE COTIIacoBaHusA opmMaTa KOHTEHTA.

OTBET OT cepBepa JAOJDKEH COAEPKATh BCIO MOJTHOTY HH(OPMAIAX Tak, YTOObI
MOJTHOCTHIO ymoBjeTBoputh 3ampoc kimeHta. HATEOAS (HyperMedia as the
engine of application state) — runepMeara Kak JBHKOK COCTOSTHHS TIPHJTOKCHUS —
O03HAYaeT YTO CEPBEP B CBOEM OTBETE BKJIIOUAET B CIIMCOK TEX JACHUCTBUM, KOTOPHIE
KITMEHT MOXET OCYIIECTBUTH Iociie 00padoTku oTBeta. IIpoime roBops, BMecTe ¢
KaXIBIM PECYypcoM, ¢ KaXaoW-BeO CTpaHUICH MAOMKEH NpWiararbCsi CHUCOK
TUIEPCCBUIOK, IO KOTOPHIM MOXHO Tpoitu pAanbine. OYEeBHAHO, YTO 3TO
TpeOOBaHWE UMEET CMBICI TOJIBKO IJI O B3aMMOACHCTBUU MEXAY TAKUM ar€HTOM
ITOJIH30BATENsl Kak Opay3ep U CEPBEPOM, KOTOPBIN MPEAOCTABIISIET BEO-CTPAHUIIBI
cafita. Eciu ke TOBOPHUTH O IIPOrpaMMHBIX HHTepdeiicax, 00ecmeunBarommx
B3aUMOJICHCTBUE MEXKTY MPOTPAMMHBIMHU CYLIHOCTSAMM, TO 3TO TpeOOBAHUE TEPSAET
CMBIC]I ¥ TIOATOMY CTPOTO TOBOPS B OOJIBIIMHCTBE CJIy4aeB Mbl HE MOXXEM HMETh
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[eno ¢ abCoMtOTHO TOYHOW B COOTBETCTBMW CO BCEMU TPebOBaHUSAMN peain3aumen
REST. Yaue kKoppekTHee rosoputb 0 REST-nogo6Hom API.

EcTb elle HeobsA3aTeNbHOe TpeboBaHue - Code-on-demand, KOTOpoe, 0fHAKOo,
B HEKOTOPOM CMbIC/Ie NMPUBESIO K NOABNEHUIO A3bika JavaScript. Peub MeT o Tom,
YTO CepBep MOXET MNpu onpefesiéHHbIX YC/I0BUAX BO3BPaLLaTb He roTOBbIN pecypc,
a Koj, KOTOPbIA K/VEHT AO/HDKEH UCMOMHUTL N TakKMM 06pa3oM BOCCO34aTb pecypc
Ha CBOel CTOpoHe. OfHaKo, MMEHHO 3TO feflaeT BO3MOXHbIM CyLLeCTBOBaHMe
ANHaMUYeCKN MepecTpamBaemMbiX MHTePMencoB, KoTopble ncnonb3yoT AJAX, Ha
3TOM 3mxKaeTcsl paboTa TakKuX (perMBOPKOB Kak React, pa6oTarowmx c
KOMMOHEHTaMW, NOCKO/IbKY OHM MOJTyyaroT YacTo MH(opMaL Mo UMEeHHO B (hopmarte
JSON c cepBepa 1, NCNoJib3yA BCTPOEHHYIO WabnoHM3aumo, B UTore npespaiiatoT
€€ B TO, YTO CTAHOBUTCS YacTbo M0Nb30BaTe/IbCKOro MHTepdeiica, Be6-CTpaHULbI.

Onepauun c pecypcamu Ha ocHoBe HTTP-rnaronos

BoT npumepbl TOro, Kak MOryT BbIr/IS4eTb onepaummn ¢ pecypcamn. O6blvHOe
obpaLyeHure K agpecy metogom GET B 6pay3epe npuBOAUT K Bbliaye Be6-CTpaHULbI,
TaK Kak b6pay3ep oTcblnaeT 3aronoBok Accept: https://fork.kodaktor.ru/restusers

Ecnn B curl ykasaTb NpUHMMaembli TUM KOHTEHTa SIBHbIM 006pa3oM, Mbl
nonyymm HTML-Teru
curl -kL fork.kodaktor.ru/restusers -HAccept:text/ntml

B npoTuBHOM cny4ae pesynbTaT 6yaeT BbldaH Kak application/json,
curl -kL fork.kodaktor.ru/restusers

MeTogom POST, yKasaB N0rvH 1 naposib, Mbl CO34aAMM HOBOTO MO/b30BaTesS.
curl -k -H ‘Content-Type:’ ‘https://nd.kodaktor.ru/users' -d
"{""login™:""'user31012023", ""password":""'unknown"'}'

OTtnpasnssa 3anpoc metofoM GET M yKasbiBas KOHKPETHbI NaeHTUMKaTop,
Mbl 3aMPOCUM MHPOPMALIMIO 0 KOHKPETHOM MOJ/1b30BaTesNe:
curl -k -H "Content-Type:" *https://nd.kodaktor.ru/users/3'

{
"login™: "*Zhigulskiy"',
""password"": "'1252",
"id": 3

}

Mbl Takxxe MOXemM ¢ nomowbio Metoga PATCH 3amMeHUTbL 3ToMy
Nnosib30BaTes1to Naporsib.

curl -k -H 'Content-Type:' ‘https://nd.kodaktor.ru/users/3' -XPATCH -d
{"'password"":""new"'}'
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To e camoe ¢ PUT.

Hy 1, KOHEYHO, Mbl MOXXeM MO/THOCTbIO YAaNINTb 3annCb O NO/b30BaTere,
curl -k -H 'Content-Type:" 'https://nd.kodaktor.ra/users/10' -XDELETE

Peanuzauus Express-npunoXxeHns B hopMaTte MUKpocepsuca

YnpaxHeHune 16

PaccMoTpuM npuvmMep co3gaHusa NpuioXkeHUsa Express B BUAe cepBuca Mog
ynpas/ieHNeM UHPPacTPYKTypbl AHAgekc Ob6nako

Mepeligem B KOHCOMb ynpaBnieHnst AHgekc Ob6nakom.

© 1. 0 VAVM-ThH*YAMV. x | ¢ Beidfnefot>withJ~ X A Deptoydetai»|l*e»n  x  © MipafiMd5b425BMB X O Oom/Ubillly-m X Q M~ili- CaiComgar x  +

4 o] N1 console.cloud.yandax.ruffo*d*rs/b1gs»«lesllkueaeOct

b <t U A ® P O * O **(O6mciur |)
O + Q default Activ»

Be} opraHesaibm

AmvOocugaianora  Ce

defepaym  YeeoomneHu* o6uHUMAEHT  Mpaeligoctyna  Onepaiyimn
a V C dcud-aia-poesoutfarev

Q default MnaTexf>» Ak Mi

Craryc Motpetreqne

w ILYAGOSUOAREV Active 0.00P
Object Storage O Virtual Private Cloud Q Managed Service for YOB
1 1.28 Kb 1 3 1
&mei 3aHAToR MECTO Ce»* TMogce™ StMUHIM
Cloud Functions O API Gateway @ Cloud Logging pmvuur
2 1 1
DYHKLMM APTwnal Mpynna

«

©

o) CepBucel

I O Compute Ocmo > IS Managed Serve* for PostgreSQL > TA Mar*9rt 5*mc* for McngoOB >

>

y n

PucyHok 94. KoHcosib Yandex.Cloud

[nsi Toro, UTobbl BCE 3TO MOXHO GbIN0 [enaTb, €CTECTBEHHO, HEOOXOAMUMO,
crepBa co3faTh COBCTBEHHbIV aKKayHT.

Takke HaM MOHAA0BUTCA cepBuUCHbIi AKKAYHT —OT ero WMMEHW CcuUcTeMa
paboTaeT ¢ pecypcamu.
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Jaw6opna katanora  CepBUCHblE akKayHTbl  ®egepauun  YBeAoMAeHUst 06 MHLMAEHTaxX
OUNBTP MO UMEHU UMK UAEHTUDUKATOPY

Nma Ponu B Katanore fata co3gaHuna

enl editor 07 Hos6ps 2021, B00:49

PucyHoK 95. CepBUCHbI aKKayHT

Mepexoaum B paszaen PYyHKLUMI N HXKMMaeM Ha KHOMKY CO3AaHNs (PyHKLMM

2> doud-ila-gosso... Q default \' & O  Cloud Functions / ®yHKuym

DyHKL MUK
DUIbIo Mo UVEHN
%] OrwcaHve WneHTndmkaTop p
fund — d4e5qbddppvklsm22059
func2 - ddeqcvBt2e42976870s!

PucyHok 96. O6nayHble hyHKUMU

H606XO,EI,I/IMO 3aaTb NMA Q)yHKLI,I/II/I
Cb clodHiliagesso... Qj default v 00 <Q- Cloud Functions / ®yHKuuM / Cosgats

CospaHue (hyHKLMM
Mva ? xdemo J
Onucaxne 2 SXPJSSSi?demo X

Co3nath OTmMeHa

PucyHok 97. CosfaHue 061a4Hon hyHKUUK

L B crnefytollieM OKHe fiasniee BblbpaTb NaaTopmy.
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c? | console.cloud.yandex.ru/folders/b1gsjlffeslikueap9ct/functtons/functions/d4ekf0j9098pfijonu92p/editor

O cloud-ilia-gosso... Q default v ego -Q Cloud Functions / ®yHkumm / xdemo

xdemo

Pepaktop
DyHKUMA
0630p CospgaliiTe nepByto BEPCUIO DYHKLUN
Mpexe Yem NepeiiTh K CO3[aHNI0 NepBoii Bepcum yHKLMK, BbiGepuTe cpeay Bbino/
g? PepaxTop
A TecTupoBaHue ¢ Bash A NET Core
WA MoHUTOpUHE
co Go 117 £ Java
5) Jloru
Node.js 16 7 « PHP
;E  Onepauyu
16
A Ppython release/nodejsl 6
14
[l06aBUT halinbi ¢ npuMepamm koga  'elease/nodejsi4
12
OKYMeHTaLus
Aoky 4 release/nodejsl 2
KoHuenuum Cloud Functions
10
VHCTpyKun st paGotei ¢ Cloud release/ nodejsl 0

Functions

PucyHok 98. BbI6op NnaTgopmbl A1 3anycka GyHKLUMM

Mbl BuaMm nepen cobol Tenepb pedakTop. Ecnu Bce yxe 3apaHee
NOAroTOB/EHO - KOA W 3aBUCMMOCTM, TO MOXHO BCe OfHMM MaKeToOM B BUfE Zip-
apxuBa 3arpy3nTb NPSAMO B peaakTop.

B HaweM cnydae aiinos 6yAeT COBCEM HEMHOIO, MO3TOMY Mbl CO34aANM UX C
Hy/Nsl B peflakTope, 1 npex/ae Bcero package.json.

HoBbili hain X

Nvs package . json

OTMEHUTb Coa.tRTb
)

PucyHok 99. Co3sgaHue (haina 3aBUCUMOCTEN

B HEM Ham NoHagobuTCcA ABe 3aBUCMMOCTWU EXpress v nakeT serverless-http,
Ha3Ha4eHMe KOTOPOro Mbl YTOUYHMM Janee.
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& pacKage. json package- json X
“name': "xdemo-yandexcloud-gossjsl
"version'": "0.0.1",
“author™: "gossjs",

"dependencies': {
“express": "N4.17.1",
"serverless-http”: "n2.3.0"
>

}

PucyHok 100. 3aBucMMOoCTU nAamMb6a-pyHKLNK

CO~NO O BOWN =

©

Ona QpyHKUMM BadKHO, 4YTO 3[eCb YyKasaHbl MMeHHO dependencies, a He
devDependencies.

BTopoii aiin index.js 6yaeT COOGCTBEHHO HaLUUM  MPUIOXKEHUEM,
oopmiieHHOM B Buae N-yHKUMN. OH COAEPXKUT BCE TO YTO Mbl paccMaTpuBaiv
paHee B [NaBe 5, 3a UCKJ/THOYEHMEM MCMONb30BaHNA 3aBUCUMOCTU Serverless-http

const express = require(‘express’);
const serverless = require('serverless-http";
const app = express();

const router express.Router();
router.get(7', (req, res) => res.send("
<lil>MpwueeT cTygeHTam oT Express.js, Yandex.Cloud n GossJS!
${reqg.originalUrl}</h 1>
<h2>${new Date().toLocaleDateString(‘en-GB")J ${new
Date().toLocaleTimeString()J</h2>

router.get(71ogin', (req, res) => res.json( { login: ‘admin’, route:
req.originalUrl ));

router.get(*/api/mpy/:nl/:n2*, (req, res) =>res.json({ result: req.params.nl *
reg.params.n2 J));

app.use('/’, router);

module.exports handler = (event, context) =>
const patchedEvent ={
...event,
path: ( event.url.lastindexOf('?') === event.url.length - 1) ?
event url substring(0, event.url length-1) event.url |,
originalPath event.path,
3
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return serverless(app)(patchedEvent. context);

3
NnctuHr 23. ba3oBoe Express-npunoXeHue B Buae N-PyHKLUN

Mocne 3aToro ocrtaetcs cAenaTb OAMH BaXKHbIW Luar. Takume CUCTEMbI, Kak
obnayHble PyHKUUKM B AHAeKC Obnake, UCXOAAT M3 TOro, YTO (DYHKUMOH&/TbHOCTb
pazbuBaeTca Ha CKOJIb YrOAHO MHOTO (DYHKUUI, KaXXan M3 KOTOpbIX paboTaeT Kak
MUHN-NpUNoXkeHne. MOXKHO CUMTaTb, YTO BCE 3TO -CEPBUCHI U fjaXke HAHOCEPBUCHI.
M0 OTHOLLUEHWIO K OCHOBHOW CUCTEME BCe OHW ABNAOTCA Mogynsamu. OcobeHHO
Korga Mcnosib3yeTcsa require, JOCTATOYHO eCTECTBEHHO, YTO OHW MOAK/IOYATCA
CUMHXPOHHO. Takue -(yHKUMN 3KCMOPTUPYIOT B cUcTeMy obpaboTumk-handler,
KOTOPbI/ HEYTO BO3BPALLAET C NMOMOLLLI MHCTPYKLUUK return.

OpaHaKo CTUb 6UMGNNOTEKM EXpress — 3TO K0/163KW, KOTOPble BbI3bIBAKOTCS
OCHOBOW EXxpress-npeanoXeHNss Npuv HaCTYMNeHUn cobbITUA request 1, KOHEYHO,
3TW KONNN63KM HAYET 0 He BO3BPALLAIOT, @ BbI3bIBalOT TaKMe MeTOo/bl, KaK res.json um
res.send.

[nsa Toro, 4UTo6bl yBA3ATH CTW/Ib CMHXPOHHOIO BO3BpaTa N CTU/b KOMNG3IKOB
ncnonb3yetcsa 06€pTka serverless-http, Ha BX04 KOTOPOM Mbl MOAaeM app,
sapnsawouleecs rno cyty middleware, obpabaTbiBatoLnMM 3anpocbl. O6EpTKa co3gaeT
(MYHKUMIO, KOTOPOA HYXXHO nepefaTb 00LEKT COObITUA N 00BEKT KOHTEKCTA,
KOTOpble B COBOKYMHOCTU ONUCLIBAIOT BCE, YTO (DYHKLMWN HY)XXHO 3HaTb O AaHHbIX,
NpULLIEALLNX OT K/IMEHTA.

[Ons Toro, 4tobbl Xopowo paboTan MapLipyTu3aTop EXpress, Ham HyXHO
HECKO/IbKO YNYYLLINTb 00bEKT COObITUS, «NPONaTUUTb» ero, TeM caMmbiM 060MASA TOT
MOMEHT, YTO LWI03 AN18 paboThbl C AaHHbIMU MepefaéT 3HaKu BOMpoca, Tak YTo B
nTore mMbl 6yaeM BoO3BpallaTb B cUCTeMy 0GEpPHYTOe MPUIOXKeHMEe app, KOTOpoe
OyaeT paboTaTb C McnpaB/ieHHbIM 06bEKTOM COObITUSI M C KOHTEKCTOM.

UTobbl Hawa (PyHKUMS Morna 3apaboTarb, HaM HY>XXHO yKa3aTb TOUKY BX0ja
(3TO TOT camblii 06pabOTUNK-X3IHANEP, KOTOPbIA Mbl 3KCMOPTUPYEM B CUCTEMY, T.€.
index.handler.
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[ Cloud Functions / ®yHkuun / xdemo Cospatb Bepcuio

6 router.get< */*, (req, res) => res.sendC
7 <IT1:>PveeT cTyfeHTam ot Express.js, Yandex.Cloud u GossJS! ${req.originalllri}<
8 <h2>${new DateO.tolLocaleDateString("en-GB*)} ${new Date()-toLocaleTineString
9 Hi
10 router.get("/login®, (req, res) => res.json({ login: “admin®, route: req.origina
11 router.get("/api/mpy/:nl/:n2", (req, res) » res.json({ result: req.params.nl *
12
13 app.useC/", router);
14
15  module.exports.handler m (event, context) => {
16 const patchedEvent m {
17 . ..event,
18 path: (event.url.lastindex0f("?") = event.url.length - 1) 7 event.url.
19 origlnalPath: event.path,
20
bl
21 retumn serverless(app)(patchedevent, context) ;
22 },
B a
Co3patb thaiin JavaScript
Touka Bxoga ? I Index.handler] ]

PucyHok 101. OCHOBHOWM Kof namMmbéga-pyHKLNK

MapameTpbl TaiMayTa M NamsaTX Mbl OCTaBMM MO YMOSYaHMIO - Y Hac
He60/bLLAA BbICTPO BbIMOHSKOWANACS (YHKUMA. U Tak Xe HY>KHO GyfeT BblopaTb
CEPBUCHbI aKKayHT, OT MMEHN KOTOPOro 6yaeT BbIMO/HATLCSA 3Ta (YyHKLUMS.

MNapameTpsbl
TalimayT, C 3
MamaTb 128 Mb
128 Mb 4096 Mb
CepBUCHbI aKKayHT enl s nnum Co3paThb HOBBIl

PucyHok 102. MapameTpbl 3anycka namoéga-pyHKLnm
[anee HY>HO c0o3faTb BEPCMIO U CKONUPOBATL MOMYYEHHbI MAEHTUDNKATOP

(hyHKUMM. OH NOHaao6uTCA 415 CO3AaHMS LUJIH3a.

0°0 -Q Cloud Functions / ¢yHkuumu / xdemo

0630p

O6uwas nHopmaums

NoeHTupukaTtop . d4ekf0j9098pf jonu92p ~
Cratyc Active
Nmsa xdemo

PucyHok 103. MpUCBOEHHbIN cpefoi naeHTUOUKaToOp PyHKLMM
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LLINo3 HyXeH [ana  Toro, 4tobbl CTaHAapTM30BaHO W MPOBEPSAEMO,
Ba/INAMPYEMO NepefaBaTh AaHHble NPUA0XKeHUI0. OHM NpK 3TOM MPOXOAAT NpoLiecc
CBEPKN CO CXEMOWA.

Co3gagmm LUNH3.

CepBuchbl

® Compute Cloud >
-g Managed Service for Redis >
0 Lockbox previEw >

PucyHok 104. CosgaHue wwo3sa gna QyHKUnn

B cucTteme no ymonyaHuio ectb npumep Ha A3bike OpenAPI - nokasaHo, Kak
MOXHO pearnpoBaTb Ha KOPHEBOW MapLupyT, AocTuraembliin metogom GET wn
BbljaBaTb MPOCTOI TEKCTOBbIA KOHTEHT.

(2) cloud-ilia-gosso... T default v oo -Q APIGateway / APl-wnwo3 / Cosgatb
APlrwnios

Nmsa

Onucaxue

Cneyndukayma ? 1 openapi: 3.0.0
info:
é title: Sample API
4 version: 1.0.0
5 paths:
6 .
7 get:
8 X-yc-apigateway-integration:
9 type: dummy
10 content: J
1 Hello, World!
12

http_code: 200

13 http_headers:

14 Content-Type: text/plain
15

PucyHok 105. MNpocToii npumep onucaHus wnto3a Ha OpenAPI

Ho pgna Hawen QyHKUMM noTpebyetca 6onee nogpobHOe onucaHue,
MOCKO/IbKY Y Hac ecTb TpPW MapLupyTa. OTO KOPHEBOW MapLUpyT, Mo KOTOPOMY
BO3BpaLlaeTca HekoTopblii HTML, mapwpyT /login, N0 KOTopoMy BO3BpalLlaeTcs
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J10TH N, camMoe NHTepecHoe, ﬂapaMETpMSOBaHHbIﬁ MapLpyT, B KOTOPOM CMEHHaA

YacTb npeacTtas/ieHa PerynapHbIM BblpaoKeHUEM.

26 I Zapi/{proxy+>:

27 get:

28 X-yc-apigateway-integration:
29 type: cloud_functions

30 functioned: d4e.... .dk
31 tag: $latest

PucyHok 106. OnucaHue MapLupyTa c napameTpamu

Heo6xoaMMo BCTaBMTb B HY)XHble MecTa paHee
NaEHTUMKATOP DYHKLMK, a TaKXKe MAEHTU(PNKATOP aKKayHTa.

(Kog cm. no agpecy https://kodaktor.ru/aatewav expressi

openapi 3.0.0
info:
title: xdemo
version: 1.0.0
servers
- url: https:/lyyyyyyyy.apigw.yandexcloud.net
paths:
I
get:

X-yc-apigateway-integration
type: cloud functions
function id: XyXyxyxyxyx
tag: $latest
service_account_id: XXXXXXXXXXXXX
responses:
'200":
description: Ok
/login
get:
X-yc-apigateway-integration
type: cloud functions
functioned: XyXyxyxyxyx
tag: $latest
service account id: XXXXXXXXXXXXX
responses:
200
description: Ok
lapi/{proxy+}
get:
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https://kodaktor.ru/aatewav_express
https://yyyyyyyy.apigw.yandexcloud.net

X-yc-apigateway-integration:
type: cloudfunctions
function id: XyXyxyXyxyX
tag: Slatest
service account id: XXXXXXXXXXXXX
parameters:
- explode: true
in: path
name: proxy
required: true
schema:
type: string
style: simple
responses:
:200:.
description: Ok
NInctuHr 24. KoHpurypaunsa wnwosa 4ns Express-npunoxeHus

Korpga npouecc co3gaHns 3aBepLUaeTcsa v L3 npuobpeTaeT ctaTyc Active,
Mbl MOXXEM BUAETb BbIAENEHHbIN Bbllle (hparMeHT ¢ afpecom ANS NOAKIHOYUEHNS

servers:

- uri: https:/lyyyyyyyy.apigw.yandexcloud.net

Ero mMbl CMOXeM UCMoMb30BaTb A/15 06paLLEeHMa K (yHKLMN.

B pesynbTaTe 06pabaTbiBaeTCA KOPHEBOW MapLUPYT:
<- > C B d5dm4imbk4liemffp3n5.apigw.yandexcloud.net

MpuBeT cTygeHTam oT Expresses, Yandex.Cloud n GossJS! /

18/07/2022 11:37:53 PM
n

PucyHok 107. PesynbTaT 3anycka oyHKLWN Yepes LLU/IH03

MapLpyT JlornHa:

O ( ft https://d5dm4imbk4liemffp3n5.apigw.yandexcloud.net/login

Copy to clipboard Download as file

{ 2 entries
login: "admin™,
route: "/login"

}

PucyHok 108. Bblgaya oteeTta B thopmate JSON
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N mapLupyT API:

ar C A d5dm4imbk4liemffp3n5.apigw yandexcloud.net/api/mpy/111/3

Copy to clipboard Download as file

result: 333

}

PucyHok 109. Cpab6aTbiBaHMe NapaMeTpu3oBaHHOIN0 MapLUpyTa

Ha aTom ynpaHeHue 3aBeplueHo. B copmaTe BUAEOMHCTPYKLUMM 3TU LLAru
[AOCTYNHbI No agpecy: https://kodaktor.m/vcl-x-2022.mp4

JocTaToyHO 4acTo B NPUNOXKEHUN EXpPress Mbl MPOCTO MO Mepe peanmsalmnmn
HalmMx uenen pobaBndem MaplipyTbl. Ha Kakom-TO 3Tane Mbl 3aX0TUM
JOKYMEHTMPOBaTb WX, CUCTeMaTM3MpoBaTb MWHMOPMaLMIO O MOAK/THOYEHHbIX
MapLipyTax B Buae cneyndmkaummnm OpenAPl. Ona 3Toro yao6Ho MUCMonb30BaThb
NakeT express-oas-generator. MpuUMep Bbl MOXETe HAUTK N0 agpecy

https://replit.eom/@igossoudarev/swaggerl#index.is

MuHUMasIbHbIN paboTatoWwmnii BapuaHT - 3TO CTPOKU
import expressOasGenerator from ‘express-oas-generator’;

const app = x();
expressOasGenerator init(app, {J);

< C i swaggerl.igossoudarev.repl.co/apl-docss 1 W B/ " o Ul %n Iy OHoBUTL

N swagger

Specification JSONs v2, y3.

default
]

lapilsum/{x}/{y} /laplisum/(x>/(y)

PucyHok IMO. OTtobpaxeHne MapLUpPyTOB C MNOMOLLbK swagger
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Mpy nocewleHNN MapLUpyTa, KOTOPbIA MO YMOMYaHUKO BbIrNAAUT Kak /api-
docs. mMoaynb reHepupyeT Tabnvuy MapLUpyToB B CTune Swagger, KoTopas
COZIEPXUT OMNMUCaHMA MapLUPYTOB WM Ha OCHOBE KOTOPOM MOXHO npoboBaTb
NCMONHATL 3anpocbl C PpasHbIMU (DaKTUYECKMMM NapamMeTpamim ¢ NOMOLLbIO curl uam
WHbIX MHCTPYMEHTOB.

A C noMoLbio TakKnMX MHCTPYMeHTOB Kak Loopback mnn Hapi Bbl MmoXeTe
nccnefoBaTb 06paTHYH onepauumio - reHepauuo Koga 06paboTuMKOB MapLLPYTOB.
Bnarogapsi 3Toil BO3MOXXHOCTM pa3paboTKa CepBepHbIX BeO-MpuioxkeHnin Ha Node
npuénu3aniacb K BO3MOXHOCTSM TaKUX MHCTPYMEHTOB Kak Yii mnn Symfony um3
akocuctembl PHP.

CkathponanHr

[Onsa co3gaHus HoBoro npoekta LoopBack Heo6XxoAuMMO BOCMO/b30BaTbCA
nporpamMmmMoi KOMaHAHOM CTPOKMU StrongLoop
(https://lwww.npm is.com/package/strongloop). Tlocne rnobanbHON YCTaHOBKU
naketa strongloop VMHCTpPyMeHTapuii KOMaHAHOM CTPOKW 3arnyCKaeTcs KOMaHoW
sic.

npw install -g loopback-cli

Mpu reHepaumn mcnonbsyetca SDK IBM APl Connect, B KOTOpbIA BXOAUT
KOMaHfa apic gna ckadgonguHra. Kak npaBuio cKaosiguHr CBA3bIBAeTCA C
KogoreHepauuen npu MNOAKNHOYEHUN K 6a3e [aHHbIX, HO YMPOWEHHO MOXXHO
paccmMaTpuBaTb €ro B KOHTEKCTE reHepauuu CpeAcTB YynpaBfeHUA [AaHHbIMU C
nomotubo API.

LoopBack no3BosnisieT co3aaTb XpaHUMYIO B MaMSTV MOJeNb - CTPYKTYpPY A1s

XpaHEHNA N USMEHEHUA OaHHbLIX TUMA «['lonb3oBaTtesib»
? Bblbepute UCTOYHMK JaHHbIX ANA NOAK/OYEHUA K Hemy
> db (memory)

(no datasource)

PucyHok 111. Bbi6bop MCTOYHMKA AaHHbIX NPy cKaddonanHre

N NpefoCcTaBUTb K Heil gocTyn 4vepes API

? BblbepuTe 6a30BbIA Knacc Mogenuv
(nonb3oBaTeNbCKOE)
Model
> PersistedModel
ACL
AccessToken
Application
Change

PucyHok 112. basoBblii Knacc mogenu B LoopBack
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MNocne ycnewHon reHepaumn LoopBack co3pgaét mapwpyt Explorer c
nepeyncreHNEM creHepupoBaHHbIX API-MapLUpyToB:

Q  xlomakioo *rpw X | D»ll |Alias:KongoOtAlta» X~ LoopUadt API | iptarer X & V OTldr<m_acff6 Rod i31 X | 4* Mip»/dlcmocpgKaWelanp.- X +

4- > C + demoepp.kodaktor.ru/explo»w/#/\Valar Q1 ‘m —

Cepeucl ¢ k.. O Ooss .. | DatalAtlas:Wong O LoopBack QJ Mrcnjloop - ipm LU Personalappi [H_  fh Cauie sccrrn Q REST ASOAPAPI_ © Course Oudine |O...

LoopBack AP1 Explorer Token Not Set Set Access Token
. - - __________________———— —— . _________]
GET /Valar Find all instances of the model matched by filter from the data source.
PUT /Valar Patch an existing model instance or insert a new one into the data source.
POST  /Valar Create a new instance of the model and persist it into the data source.
pATCH  /Valar/{id} Patch attributes for a model instance and persist it into the data source.
GET /Valar/{id} Find a model instance by {{id}} from the data source.
HEAD  /Valar/{id} Check whether a model instance exists Inthe data source.
PUT /Valar/{id} Patch attributes for a model instance and persist it into the data source.
DELETE  /Valar/{id} Delete a model instance by {{id}} from the data source.
GET /Valar/{id}/exists Check whether a model instance exists in the data source.
POST  /Valar/{id)/replace Replace attributes for a model instance and persist it into the data source.

| htan:«d«iiaaop .kodnktof ru'exntarcn'rjVaiar.'Vktar detotcbvid

PucyHok 113. CreHepupoBaHHble MapLUpyThbl

B dopmarte BnaeoMHCTpYKUMM warn no reHepaumum REST API ¢ nomouybto
Loopback goctynHbl no agpecy: https://kodaktor.m/loopback-short.mp4

Ju-cepBUCbI/HaHocepBUCbI npegocTaBnsaloT API, vaule Bcero REST APl ans
peLleHns KOHKPETHbIX MNpeAMeTHbIX 3agad. B cofepkaHue 3Toro nocobus He
BXOAUT aHa/IM3 naTtTepHa MUKPOCEPBUCOB, O4HAaKO OTMETUM 3[eCb crepdytoLLee.
MuKpocepBUCbl He3aBUCUMbI ApYyr OT Apyra, He obpaiwiaroTcs Apyr K apyry
HanpamMyto. O4HO M3 rNaBHbIX TPeboBaHMIN K MUKpPOCEPBUCAM - UX LOCTYMHOCTb
APYr ApYyry 4epe3 HEKOTOPbIA CTaHAapTHbIA crocob (MHTepdeinc), KOTOopbIi
NO3BONSET CKpblBaTb 3a HUM feTann peanmsaumn. [py6o rosopsi, 4TOObI
opraHn3oBaTb MPUIOXKeHMEe B BUAE CUCTEMbl MUKPOCEPBUCOB, HYXXHO BBECTU HEKWIA
peecTp, B KOTOPOM OyAeT MMeTb MeCTO COMOCTaB/IEHWE K/OY - 3HayeHue, rpe
3HayeHue - peasibHbIA agpec/nopT, rae paboTaeT MUKPOCEPBUC. DTOT PeecTp - Kak
(DPOHTKOHTPOJI1EP, KOTOPbIA pacrnpeienisieT 3anpocbl Mo Hy>XHbIM UCNOHUTENSM.
Ero HasbiBatoT APl Gateway. B node-akocucteme ¢ Express cBsizaH MHCTPYMEHT
nof HasBaHMeM Hydra, KOTOpbIA MO3BOMSIET AOCTATOYHO JIEFKO MpeBpaTUTb
EXpress-npunoxeHne B MUKPOCEPBUC, B Lie/IOM OTBeYaloLWuii TpeboBaHNAM 3TOro
naTtTepHa.

Co3flaHMe MUKpOCEPBMCA Ha OCHOBe npoekTta Hydra

PaccMoTpuM MpoCTO NPUMEP CO34aHUA cepBuca A1s NepeBopavnBaHUA
N300pakeHns.
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Mo appecy https://kodaktor.ru/flopper HaxoguTca KNMEHTCKas 4acTb C
Bbl60pOM M300paxkeHns, a no agpecy https://fork.kodaktor.ru/flopper - 63Kk3HA,

Ty 3ajayy Mbl KpaTKo peasinsyem ¢ nomowbto Hydra. CornacHo
oMunanbHOMY OnucaHu, 3TO JIerKoBecHast 6ubnMoTeka [Ans  co3faHus
pacnpefeneHHbIX BbIYUC/IUTENbHbLIX MPUIOKEHUA, TakuUX KaK MUKPOCEPBUCHI.
Mpenmywectsom Hydra siBnseTca vHTerpaums ¢ Express. [1a aTOM MHTerpaumum
CNY>XXUT npoeKT HydraExpress.

CnefyeT yCTaHOBUTb B CBOK CUCTEMY Ha Tr/106a/lbHOM YpPOBHE TaKou
MHCTPYMEHT KaK Yeoman, KOTOpbI/ MO3BOSIAET MO 3apaHee MOArOTOBJ/IEHHbLIM
KOH(Urypaumsm reHepupoBaTb KO[ MNPOEKTa, B KOTOPbIA 3apaHee BKJ/IHOYEHbI
HeobXxoanMble 1 Nose3Hble Bewy. [ns paboTbl NCNOb3YETCA Takas KOH(Urypawms
reHeparopa v Kpome TOro, He06X0AUM NHCTPYMEHT KOMaHHOW CTPOKMN,

npm i -g yo generator-fwsp-hydra hydra-cli

Mepes BamMy NpUMep MPOCTOro npoekTa Ha Hydra, KOTopbIii cO3h4aeT u
3arnyckaeT C/y>0y Ha 0CHOBE NPUIOXEHUS, UCMONb3YIOLLLEr0 Express

const version = require(’./package.json").version;
const hydraExpress = require(*hydra-express');
let config = require(‘fwsp-config’);

config
anitf/config.json)
then(() => {
const express hydraExpress.getExpress();
const api = express.Router();
api
.get(’/", (req, res) => res
.status(200)
set( { Content-Type' "application/)son; charset=utf-8" j)
end(’ {""Hello"":"'world!"}")
Zz’onfig.version version;
return hydraExpress.init(config.getObject(). version, () => {
hydraExpress. registerRoutes( {
VvT: api

)E
D;
1)

,then(servicelnfo => console.log('servicelnfo’, servicelnfo))
,catch(err => console.log(‘err’, err));
JnctunHr 25. Mpumep npocToro npoekTa Ha Hydra ans Express-npunoXxxeHns
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Mo appecy http://kodaktor.ru/xO cogepXnTca npumep MUHUMAIUCTUYHOIO
Koga  AnA 3anycka — npuiokeHus  Ha  Express, a no ajgpecy
https://kodaktor.ru/service0.is - aHa/IOrMYHbIA MNPUMEP NPUMIOXKEHUS, NOTYHEHHOIO
nyTem O06GEPTbIBAHUA KOAQ, MCMO/b3ylowero Express, KOAOM, MCMONb3YHOLWMM
hydra-Express.

Hydra BbICTynaeT CcBOero poga OPKeCcTpaToOpoM, KOTOpblii GepéT Ha cebs
yrnpaB/ieHue 3arnyCcKoM OCHOBbI MMKPOCepPBUCa, KOTopas cAesiaHa B JaHHOM Ccryyae
Ha Express.

[ns Toro, 4To6bl CO34aTh MPOEKT C MOMOLLLIO CUCTEMbI FreHepaLmn Mo 3apaHee
NnoAroToB/IeHHOMY LLAG/IOHY, Mbl UCMO/Ib3yeM KOMaHAy:

yo fwsp-hydra

KOTOpasa 3amnyckaeT yeoman, rocsie 3TOro HY>XHO OTBETUTb Ha BOMPOCbI
reHepaTopa.

Mocne 3aBeplleHUs 3TOM Npoueaypbl HYXXHO He 3abblTb YCTaHOBUTH
3aBMCUMOCTM (NpM i UM yam), NOCKOJIbKY reHepaTtop oTBeYaeT 3a cKayonanHr -
CO34aeT /IMLLb CTPYKTYPY MNPOEKTA M OnmcaHme 3aBUCUMOCTH.

Pe3ynbTaToM BbIMNO/IHEHUA 3TUX AEUCTBUI OKa3bIBaeTCs MPOEKT.

B config.json yKasbIBalOTCA NapamMeTpbl, 3aryCKaemoi CnyXobl.
corffigyjson—20200616.035443

EXPLORER {3 config.json X
C
> OPEN EDITORS U config.json > _.
|/? \/ 20200616.035443 1 H
> node.modules 2 hydra™: {
o 3 "serviceName™: "service
0_ config. json 4 "servicelP.....,
P Js friend.js 5 "servicePort": i
{} package.json 6 "serviceType'™:
x> IS service0.js 7 "serviceDescription™™:
CE 3 8 "redis": {
1. yam.lock
9 “url™: "127.0.0.1",
B7 10 "port": 6379,
' 11 "db": 15
12 >

=
w

>

14 1
PucyHok 114. KoHgwurypaums cnyxébl B Hydra

Hy>HO 3ameTuTb, 4YTO 418 paboTbl ¢ MUKpocepBucamu Hydra TpebyeTcs
cucTema 418 XpaHeHUs [JaHHbIX B ONepaTMBHOM MaMATW, U 34eCb B POSIN TaKoi
cucteMmbl  BbicTynaetT Redis. MmeHHO ¢ nomouwlbio Redis ocyulecTBnseTcs
opraHu3aums coxpaHeHs peecTpa 3anyckKaeMblIX Cnyxo.

NHCcTpyKuua

hydraExpress.init
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MHULUMANM3NPYET  co3faHue  CNyXObl HAa  OCHOBAHWM  [aHHbIX U3
KOH(MIypaLuun, NnpucBanBaeT BEPCUIO U PETUCTPUPYET CYXOY.

3anycTuB CLiEHapWiA, Mbl MOXeM BUAETb 4YTO Hydra aBToMaTU4ecKun npuceonia
NopT — 3TO MH(opMaLUs U3 peecTpa.

INFO

{ event: r"info", message: “Using environment: development®™ }
servicelnfo {

serviceName: “serviceO",

servicelP: 7"192.168.1.1007,

servicePort: 10190

}

PucyHok 115. ABTOMaTu4yeckoe npucBoeHMe noprta B Hydra

To ecTb AN19 KXo cry>6bl B peecTpe O6yAeT HaXoAUTbCSA COOTBETCTBYHOLLLAA
3anuc.
Ans Toro, u4ToObl y6eaMTbCsi B TOM, 4UTO MPOUCXOAUT OTCMEXMBaHME

3anyLLUeHHbIX CNYXX6 Mbl obpallaemcst K hydra-cli 1 npocum nokasaTb 3anyLeHHbIe
y3/bl.

hydra-cli nodes

TERMINAL  PROBLEMS oo 2. zsh
"serviceName'": 'service0",
"serviceDescription”: 'not specified”,
"version': "1.0.0",

"instancelD": "e7a298ab007e43a5b811164c87005d0b",
"updatedOn™: "2020-10-22T04:40:5i1.3127",
"processiD": 7608,

"ip: "192.168.1.100",

"port": 10190,

PucyHok 116. Cnucok y3snos

TOYHO TaK e MOXHO MOCMOTPETL 3apPerncTpupoBaHHble MapLUPYTHI.
TERMINAL PROBLEMS

"service©": [
"lget]/vi/*,
" [get]/service© V',
"[get]/service© /:rest",
"[get]/service0"

1

P|/|cyH’0K 117. CNMCOK MapLUpyTOoB

Cny>k6bl MOTYT 06LLATLCA APYT C ApYyrom Grarogapsi TOMy, UTo 3anyckatoLas
nx cpega hydra co3gaéT Anst 3Toro COOTBETCTBYHOLLIME YC/IOBUSI.
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Ha pucyHke 118 nokaszaHa cny»6a, nocblnaroLas coobLleHMe NepBoi cnyxxoe,

CO3[aHHOM BbILLIE:
JS friend.js X ]

Js friend.js > ¢ then() callback > 0 hydraExpress.initO callback > [®] message > ft to

13 confipg,version = version;

14 return hydrakExpress._init(config.getObject(), version,
15 let message = hydra.createUMFMessage({
16 f to: “serviceO|: [get]l/m\/ *,

17 from: “friend:/",

18 body: {}

19 >);

20 return hydra.makeAPIRequest(nessage)
21 .then((response) => {

22 console.log(“response response);
23 b:

24 M:

TERMINAL  PROBLEMS v o+ 0 @ »

"service0": [
"lgetl/vI/",
"' [get]/service0/",

" [get]/serviced/ rest"”, <- C ft kodaktor.ru/friend.js
" [get]/service0"

® friend.js @ Kod..r 3.1

PucyHok 118. B3aumogenctBue cnyxoé

3anyckaTtb C1y)K6bl MOXXHO CKOJ/IbKO Yro4HO pa3 - Co34adyTCs 3K3eMNaspbl, 3a
KoTopbIMn Hydra 6yfeT cneguTtb, N eCIN O4MH U3 HUX, HanpuMep, YHUUTOXUTb, TO
Hydra y>e He 6yzeT nocblnaTb eMy 3anpocbl 0T COCeAHUX Cy»6. Takmum 06pasom,
peanusyetcs 06Hapy>eHne CepBUCOB.

1 HakoHeL, peannsyem nof ynpasneHneMm Hydra cepBuc rno npeobpasoBaHUio
n300pakeHNn.  CKIOHMPYEM  Peno3nuTOpuiA,  Haxogdwmmca No  agpecy
https://github.com/GossJS/hydra

Mocne KAOHWPOBaHUS HY)XKHO OyAeT BPEMEHHO - Ha Bpemsi paboTbl C 3TUM
NPOEKTOM - MepenTn K Bepcun, node, KOTOpast COOTBETCTBYET 3TOMY MPOEKTY

sudo n 10.0.0

. M 3anyCcTUTb UHCTa/INALMIO 3aBUCMMOCTM Npm i uam yam

KNneHTCKMA Kop ANsi MOAK/OYEHUsT K 3TOMYy MUKpocepBucy Ha localhost
(npegnonaraetcs, 4To OH 6yaeT pabotatb Ha nopty 3000) gocTyneH no agpecy
https://kodaktor.ru/unsafe hydra.

MopT ABHO yKasaH B KOH(UrypaumoHHoMm chaitne config.json
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O imagini-v1-routes.js package.json config.json X

V OPEN EDITORS config > {} config.json > ..
JS imagini-vi-r.. M 1
“environment": "development”,
“hydra™: {
“serviceName": "Imagini-service",
"servicelP":
"servicePort": 3000,
“serviceType": "imagini",
“serviceDescription": "“Image thumbnail and manipulation",
9 “redis": {
v routes 10 “url®: "127.0.0.1",
js imagini-vl-rout... M 11 "port": 6379,

{] package.json
U con.»g.|son config
v HYDRA

v config

©® N T A~ wWN

1) confia ison
> node_modules

js imagini-v2-routes.js 12 "db": 15

PucyHok 119. lNpwumep cepBuca, Co3gaHHOro ¢ nomouibio Hydra

BbilwenpuBeéHHble LIarM packpbITbl B BUAEOUHCTPYKLUNKW, JOCTYMHOM MO
agpecy httPs://kodaktor.m/seneca-flopper-hvdra.mp4

Mnasa 7. HTTPS n HTTP/2

JloKanbHbIn cepTudmnkar

Mpwu paspaboTke Ha localhost gns 6osee 6M3KON MMUTaALUM MPOUCXOAALLLETO
B VIHTepHeTe MOXHO caenaTh [iBe BeLUW:

1. BbinycTtuTb SSL-cepTudukaT ANd /IOKabHOro cepsepa

2. Co3gaTtb fOMEeHHOe nma B haine hosts

NS NokasnbHOro BbINycKa cepTUdukara Ham Oy[eT HY>XXHO YCTaHOBUTb
openssl n NoHago6aTcA cregyowme KomaHab! (Linux / MacOS):

1. CreHepupoBaTb NPUBATHbINA KKOY:

openssl genrsa -out rootCA.key 2048

2. CreHepupoBaTb Mo KoYy KopHeBoi CA cepTudmkar

openssl req -x509 -new -nodes -sha256 -days 1024 -key rootCA.key -out

rootCA.pem

3. Co3gatb KU 4NA Aa/ibHENLWero co3gaHmsa  3anpoca W - BblNycKa
cepTugmkara

openssl genrsa -out server.key 2048

4. Cospatb KoHpurypaumto (dain openssl-csr.conf) ana Bbinycka wildcard-
cepTuuUKaTa Ha HeCKO/IbKO «40MEHOB»

nano openssl-csr.conf

[req]
default bits = 4096

regextensions = req_ext
distinguished name = req_distinguished name

[ req_ext]
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basicConstraints = CA:FALSE
keyUsage = nonRepudiation, digital Signature, keyEncipherment
subjectAltName = DNSdocalhost, DNS:app.localhost, DNS:*.app.localhost

[ req_distinguished_name ]

countryName =ru
stateOrProvinceName = Saint-Petersburg
localityName = Saint-Petersburg

organizationName =
commonName = kodakto
NnctuHr 26. KoHdurypaumio gna Bbinycka wildcard-ceptugmkara
5. CosgaTb 3anpoc (Server.csr) Ans cepTupukaTa HeCKOMbKUX JOMEHOB
openssl req -new -key server.key -config openssl-csr.conf -regexts req_ext -out
server.csr
6. TK B Hawem cny4dyae B OAHOM /nue 00befMHEHbI M TOT KTO MOCbIfaeT
3anpoc, M TOT KTO ero opobpser (certificate authority), TO HYXXHO
NOATBEPAUTDL 3amnpoc paHee Co34aHHbIM KOPHEBbLIM CePTUNMKATOM:
openssl x509 -days 500 -sha256 -req -set serial 01 -extfile openssl-csr.conf -
extensions reqgext -in server.csr -CA rootCA.pem -CAkey rootCA.key -
CAcreateserial -out server.crt

Mbl MonyyMm CcepTUMUKAT, KOTOPbIA CMOXeT WCMNoMb30BaTb CepBepHOe
NPUIoXKeHe: server.crt

A KOPHEBOM CEPTUMUKAT HYXXHO 3arpysuTb B OrMepalyOHHYI0 CUCTEMY.
Hanpumep, B MacOS anda atoro yao6HO uMcnosnb3oBaTb nporpammy Keychain.
Cnegyet 3anyctutb Keychain, nepeiTy B pasgen cepTU(UKaToB, BblbpaTb B MEHIO
File nmnopTrpoBaHue 1 fanee yKasaTb (haiin ¢ cepTugmkaTom: rootCA.pem

Mo ymon4yaHWO cucTeMa He [OBepseT CepTUPUKATy, U MO3ITOMY HYXKHO
BPYUYHYI0 YCTaHOBUTb PEXXUM [OBEPUS:

,iZluni.dMpitr.bybieiiiu dim uep induiveii / muHu, zuou i i-
QiJ gossjs CepTugpukar 17 nions 2023 r.,”
® mkeertlY & ¢ P gossjs

gossjs
KopHeBoe 610po cepTudukaumm

WcTekaeT: cybboTa, 17 nioHs 2023 r. B 19:32:56 Mocksa,
CTaHfapTHoe BpeMmsi

0 [laHHbIi cepTUhMKAT NOMEYEH KaK HafexHbll Ans Bcex nonb3osatenei

foBepune
NapameTpbl UCNONb30BaHNA cepTupmKaTa: Bcerpga goBepaTb Q7
NMpoToKoN 3awneHHbX cokeToB (SSL) Bcerpa gosepATb

BesonacHas nouta (S/MIME) Bcerpa gosepstb

Pacuupsevas ayteHTuonkauyns (EAP) Bcerpga gosepsitb

o O O O

IP-6e3o0nacHocTb (IPsec) Bcerga gosepsaTb

PuncyHok 120. YctaHoBKa foBepus ceptugmkary B MacOS Keychain
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C Apyroii CTOpoHbI, 6pay3ep TOXe MO YMOMYaHUIO He A0BepsieT, Mo3IToMy

HY>XHO LLE/IKHYTb MO 3HaKy 3aMKa
m  app. localhost/login

app- localhost

n Be3onacHoe nogknw4yeHmne

§ ®aiinbl cookie Kcnonb3yetcs 1daiin cookie B

0] HacTpoiiku caiitoB B

PucyHoK 121. INpocMOoTp cBefeHuin 0 cepTugmkate B 6paysepe Chrome

[lanee HY)XHO BbIOpaTb bBesonacHoe noAKAYeHWe, [eicTBUTENbHbIN

CepTI/ICbI/IKaT M OMNATb XK€ YCTaHOBUTL PEXNM JOBEPUA:

localhost

BoigaH: localhost

NcTekaeT: yetBepr, 30 HoA6ps 2023 r. B 02 45:09 Mocksa,
cTaHfjapTHoe Bpems

O CepTugukat gelicTBuTeneH

Certifivate

v [osepue
NapameTpsl UCNONb30BaHWS cepTudukaTa: Bcerga foBepATb Q

CtaHpapTHbIli anroputm X.509 Bcerpga fosepaTb Q

PucyHok 122. ¥YcTaHOBKa [10Bepusi cepTudmkarty B 6paysepe Chrome

Mocne aTUX HaCcTPOEK Ham 6yayT AOCTYMHbI cainTbl TakMe Kak https://localhost/
n httPs://app.localhost/

<~ > C n app-localhost

hello world

[k ffl 3neMeHTbl Recorder 1 Performance insights A KoHconb A CeTtb NCTOUYHNKM r
. ® V o, 0O CoxpaHATb XypHan 1 OTkNunThL Kew 1000 ! A i

dunbTp O WuBeptmpoBatb O CkpbiTb URL paHHbix Bce Fetch/XHR JS CSS W3o6pa>

O 3a6nokuposaHHble 3anpockl O CTOpPOHHME 3anpockl

O MWcnonb3oBaTb NOAPOGHbIE CTPOKYM 3aMpoCcoB

O TllokasaTtb cBefeHusa

Name Status Protocol

i app.localhost 200 http/1.1

PucyHok 123. YcnewHan obpaboTka jomeHa BToporo yposHs Ha localhost
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Mogaynb node:https

UTob6bl co3gaTb node-cepBep, KOTOPbIA 06CnyXMBaeT https-3anpocbl, HY>KHO
MCMNOMb30BaTb COOTBETCTBYHOLINIA BCTPOEHHbIA MOAY/Nb, B KOTOPOM (YyHKLUSA
Server TpebyeT yKasaHus napameTpoB key u cert

import { Server } from 'node:https’;
import { readFileSync ) from 'node:fs’;

Server( {

key: readFileSync(‘server.key'),cert: readFileSync(‘server.erf)

}, (req, res) => {

if (req.url == "/login’) return res.end(*admin’);

if (req.url.startsWith(‘'/deg/") && req.url.split(V*).length == 4) {
const a = req.url.split(*/")[2];
const b = req.url.split(*/")[3];
return res.end( ${a **b)");

res.end(*hello world);
}
listen(443);
JinctnHr 27. OcHoBa 3anycka HTTPS-cepBepa ¢ AaHHbIMU cepTUdmKaTta

MpumedaHue

Uto >ke kacaetca Express, To Hanpsmyk 00BLEKT app He MOXeT
3afleficTBOBaTb CepTUMKAT, MO3TOMY Mbl UCMO/Ib3YeM BCE TOT XKe Server
N Nepefaém emMy app B KaudeCTBe MapameTpa - 3[4eCb YMECTHO CHOBa
BCMNOMHWUTb O TOM, UTO app - 3TO 0AHO 60/bLUoe middleware, 06paboTUmMK
C curHartypon (req, res) => {}, noatomy Mbl nulem Server(app).listen. C
3TOM Uenbd B Koge 6a3oBoro npunoxeHus kodaktor.ru/x 3aTpe6boBaH
Moaynb http (34ecb 3TO A0/KEH ObITb, ECTECTBEHHO, https). AHa/IOrM4Ho
06CTOAT Aena rnpu CoBMECTHOM Mcnosib3oBaHUKM socket.io n Express

KoHTeliHep companion

MonydveHne ceptugmkatos gna production B eAUHUYHBLIX CAydYasX MOXHO
OCYLLECTBNATL BPYYHYIO, HanpuMep ¢ NOMOLLbI0 KOoMaHbl certbot pewieHna Let’s
Encrypt.

Ho XOCTWHIK, Kak npaBusio, obecrnevynBatoT Bblgady CepTURMKATOB KaK OfHY
n3 ycnyr. Tem He MeHee, CYLIeCTBYeT BeCcbMa YA0OHbIM MOAXOA, MPU KOTOPOM
JencTBua c certbot aBTOMaTU3NPYKOTCA B COOTBETCTBMWU C naTtTepHoMm Sidecar
(Mpwuen) 1 Mbl MOXKeM HaBeCUTb 3TOT MPULIEN Ha Halle NPUIoXKeHNe.

MycTb y Hac eCcTb BUPTyasbHbIA cepBep C IP-agpecom, [OCTYMHbLIM B
NHTepHeTe, n gomeH. MNycTb TakXke Ha cepBepe ycTaHoBsieH Docker.
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3aingém Ha cepsep no ssh 1 B HEKOTOPOW Narke co3faém cueHapuii ¢ cepBepoM
Ha OCHoBe http. B KauecTBe npumMepa MOXXHO BOCMO/b30BaTbCA MOATOTOB/IEHHBLIMMN
mMaTepuaiamu:

wget kodaktor.m/x -O index.js

wget kodaktor.m/express/x.zip

unzip x.zip

B chaiine index.js meHsieM require(‘express’) Ha regnire(’./express’) T.K. nanka c
Express y Hac psigom ¢ hainniom. HecMOTpst Ha TO, YTO Ha CEPBEPE MOXKET He ObITb
ycTaHoBNeH node, Mbl Npn HaMunn Docker MOXKEM UCMOMb30BaTb KOHTEMHEP KaK
«OTKpPbIBaALLKY»

docker run -d —¥m —name gossnodedocker -p 80:4321 -v "$PWD"":/usr/src/app
-w /usr/src/app node: 18 node index.js

34ecb Mbl 3anyckaeM KOHTeHep Mo odgvunanibHoMy node-o6pasy w
MOHTMPYEM K ero BHYTPEHHEN Nanke app COAEPXKMMOe Hallel TeKyLer nankm Ha
cepBepe. [MOCKOMbKY CepBEPHbINA cUgHapui cnywaeT nopT 4321, ero Hy>XHOo
0TO6pasnTb Ha MOPT BHeLWHero cepsepa. KoHTeHep co34aéTcs B OTCOeAMHEHHOM
(detached) oT KoOHCOMM pexume, 4UTOObl fanee B TePMUHA/IE MOXHO Oblf0
BbINO/IHUTL KOMaHAbl. KoHTelHepy npucBanBaeTcs umsa gossnodedocker u, Kpome
TOro, OH 6yaeT YHUUTOXeH cpasy nocne octaHoBKM (docker stop).

Mocne 3aToro MOXHO rneperTn no IP-agpecy n y6eanTbCs, YTO MPUIOXKEHWE
paboTaer.

3TO O4MHOYHbIN KOHTEMHEP, AEMOHCTPUPYIOLNIA caM (PaKT 3anycKa cLeHapus
TakKum crocobom. YTobbl co34aTb CUCTEMY C MPULLENOM, HaM HY>KeH 06pas.

Co3gagum 06pa3 nokanbHo. Ona atoro cosgagum  anin Dockerfile ¢
COAEPXKUMbIM:

FROM node: 14.8.0-alpine3.12

WORKDIR /app
ADD indexjs /app/indexjs
ADD express /app/express

EXPOSE 4321

CMD node /app/index js
NunctuHr 28. Dockerfile pna obpasa ¢ Express

daKTNYeCKM 3TO MNPOCTO 0606LeHNe CO3AaHUS KOHTelHepa C MOMOLLbHO
HekoToporo DSL.
na cozgaHma obpasa no aTomy daily 3anycTUm KoOMaHzy:
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DOCKER_BUILDKIT=1 docker build -t
igossoudarev/dockerdemo27082022:latest.

Ecnm nocne 3Toro BbINoAHUTL docker images, To Mbl YyBUAUM 3TOT 06pa3 B
CMVCKEe.

W Tenepb Mbl MOXXeM 3aMyCTUTb NPUIOXKEHME Y)Ke N3HAYa/IbHO U3 KOHTEHEpa,
T.e. U3 3TOro o6pasa (CyLLeCTBYHOLLEr0 /IOK&/TbHO)

docker run —hame gosdd -d —m -p 80:4321
igossoudarev/dockerdemo27082022

Y KOHTeWHepa Ternepb eCTb UMSI, Mbl MOXEM MOAK/IHOUNUTLCSA K HEMY U 3aiTU B
ero 060104Ky
docker exec -it gosdd sh

N HakoHey, (MHasbHbIA wWar: KoHjurypaumsa cuctembl docker-compose,
KOTOpas CBA3bIBAET 3TOT Hall 06pa3 (MCXOL4HbIN 06pas, Src) ¢ NpuULEnom
wget kodaktor.ru/express/docker-compose.yml

version: -2

services:

src
container name src
Image: igossoudarev/dockerdemo27082022
environment:
VIRTUAL HOST: dockerdemo.kodaktor.ru
LETSENCRYPT HOST: dockerdemo.kodaktor.ru
LETSENCRYPT EMAIL: admin@dockerdemo.kodaktor.ru

nginx-proxy
Image: jwilder/nginx-proxy
ports:
- "80:80"
- "443:443”
volumes
- [etc/nginx/vhost.d'
- lusr/share/nginx/ntml
- Ivar/run/docker.sock:/tmp/docker.sock:ro'
- [etc/nginx/certs’

letsencrypt-nginx-proxy-companion:
image:jrcs/letsencrypt-nginx-proxy-companion
volumes
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- 7var/run/docker.sock:/var/run/docker.sock:ro"
volumes from:
- "'nginx-proxy"*

NnctuHr 29. KoHdurypauna docker-compose gnsa peanvsaummn «npuuena»

KoHTeHepbl 13 06pa3oB nNginx-proxy u letsencrypt-nginx-proxy-companion -
3TO W eCTb NpULEN, KOTOPbIA 0becneymBaeT CO3[aHUe reverse proxy-cepsepa Ha
6aze NGING, a Takke nonydeHuve SSL-cepTuukara K Hemy. [lepeMeHHble B
pasgene environment ykasbiBalOT nNpuueny, AN1A Kakoro [AoMeHa nosy4vaTb
cepTuduKar.

KomaHpa

docker-compose up

3anyckaeT CUCTeMy T[O 3TOM KOH(urypaumm wu obecneymBaeT pabdboTy
npunoXeHma no HTTPS:

<- -> 0O (i dockerdemo.kodaktor.ru

NMpuneet mup!

bl 1SRG Root XL
LO R3
L W dockerdemo.kodaktor.ru

dockerdemo.kodaktor.ru

BbigaH: R3

WcTekaeT: naTHuua. 25 Hosbps 2022 r. B 00 50 52 Mocksa,
CTaHAapTHoe Bpems

® CepTudmkar geicTuTeneH

tWy/j&v//V

PucyHok 124. ¥YcnewHasa o6paboTka 3anpoca no HTTPS
Mopaynb node:http?2

XoTa paboyas rpynna BTOporo nokoseHus HTTP He npuwna K efuHOMY
MHEHMIO B OTHOLLEHUM HEOOXOANUMOCTU MUCMONb30BaHUA LLIMMPPOBaHUA (Hanpumep,
TLS) gna HTTP/2, B HeKOTOpbIX pean3aumsax 3asBfieHO, 4YTO OHU OyayT
noggepxxmeatb  HTTP/2 Tonbko TOrga, Korga OH  WUCMOMb3yeTcs  4yepes
3alnpoBaHHOE COeAMHEHME, WU B HacToslLLiee BpeMs HU OAWMH 6paysep He
nojAep>xXmBaeT HesawmnpposaHHbli HTTP/2. Hwuke nokasaH npocTon cepsep
HTTP/2, wcnonb3ytownii Core API. TlockonbKy HeEU3BECTHbI  6pay3epsbl,
nogaepxkmsarouime HesawmppoBaHHbin HTTP/2, HeobxoAuMMO WMCMoNb30BaTb
http2.createSecureServer() npy B3auMoencTBUM ¢ bpaysepamu.
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import { createSecureServer } from 'node:http2';
import { readFileSync ) from 'node:fs";

createSecureServer( {
key: readFileSync('server.key"),
cert: readFileSync('server.crt)

on(‘error', (err) => console.error(err))

.on(‘stream’, (stream, headers) => {
stream.respond({ 'content-type': text/html; charset=utf-8", ~status': 200 });

stream.end('<hI>I1pnBeT 6e3onacHbiii MUp!</bl>);

)
listen(443);
NnctuHr 30. OcHoBa 3anycka HTTP/2-cepBepa ¢ fJaHHbIMKY cepTUMKaTa

3/1eCb UCMO/b3YIOTCS Te XKE KoY U CepTUPUKAT, UTO 1 B NEPBOM NMYHKTE 3TOM

rnaBbl.
a 4 G A app.localhost

MpuBeT 6e3onacHbIN MUP!

NCTOUHMKM n

\ 4 o

K £1 AnemeHThI Recorder 1L Performance insigts A KoHconb A CeTb

¢ @ 0, O CoxpaHATb XypHan B OTknmounTs kew 1000

O WVHeepTupoBaTb O CKpbiTb URL AaHHbX Bce Fetch/XHR JS CSS W306paxi

onnbTp
O 3abnokmpoBaHHble 3anpockl O CTOPOHHME 3anpocs

O Wcnonb3oBaTh NOAPOGHLIE CTPOKM 3aNpoCoB

O [MokasaTb CBeAeHWs
Status Protocol

Name
ANSh2

B app-localhost 200

PucyHok 125. O6pab6oTka 3anpoca no npotokony HTTP/2 (b2)
Bonee nogpobHoe onucaHue peanu3aunmn http/2 B cBexxux Bepcusix Node Bbl

MOXeTe HaiiTh no agpecy https://nodeis.org/dist/latest-vl 8.x/docs/api/http2.html. a
cneungukauuio - no agpecy https://www.rfc-editor.org/rfc/rfc7540
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naBa 8. Beb6-cokeThbl

TpagmumoHHo HTTP Bcerga MbICIUACA Kak MPOTOKO/ 3arpocoB U OTBETOB,
KOTOpbIe CNeayrT Apyr 3a Apyrom. B uenom nosegeHne HTTP Bpsag v MOXKET ObITb
onmMcaHo Kak MosiHoAynseKcHoe. "naBHoe Xe, YTOo B TpagMumoHHon mogenn HTTP
ponn «KNEHT» U «CepBep» OAHO3HAUYHbLI: CepBep OTBEYAET K/IMEHTY; CepBep He
roBopuT Korga ero He npocunIun. B WebSocket
(https://websockets.spec.whatwg.Org/#the-websocket-interface) cepBep MOXeT B
Nto60M MOMEHT rocnaTh JaHHble 6e3 3anpoca.

N HTTP 1.1, n WebSocket - npoTokonbl BepxXHEro (NPMKNagHoro) ypoBHA u
MCNoMb3ylT B KadectBe TpaHcnopta TCP. WebSocket onucbiBaeT, Kak
opraHun3oBaTb MOJIHOAYM/IEKCHbIE KaHa/lbl KOMMYHUKaUMM nosepx ogHoro TCP-
coeiHeHUA. NopTbl NpY 3TOM MO YMONYaHUIO UCMO/b3YHOTCA TE XE caMble, UTo U
ana HTTP-coegnHeHus, T.e. 80 1 443.

KnneHtckaa peannsauma WebSocket

B nt060i MOMEHT K/IMEHTCKWIA CLEHapUiA MOXXET 3amnyCTUTb NPOLLeCC CO34aHNA
Be6-COKETHOro coeAnHeHnA. TIpOTOKO/ OnucbiBaeT Tpebyemble [elncTBuUA U
(hopmaTbl NOCbISIaeMbIX JaHHbIX, a peann3aunsa MoXxeT ObITb pasHoW. KnveHTcKas
peanim3aumsa BknoyveHa B HTMLS5 API n npeactaeneHa nHtepdeiicom WebSocket
(https://developer.mozilla.org/en-US/docs/Web/API1/\WWebSockets API).

Korpga BbInosHseTcsa co3faHune aksemnaspa knacca WebSocket:
const sock = new WebSocket(ws://....")

... To HTTP-cepBepy nocbl/iaeTca 3anpoc Ha nepexof K Be6-COKeTaM:

GET /HTTP/1.1

Host: Xxx:yyyy

Connection: Upgrade

Upgrade: websocket
Sec-WebSocket-Version: 13
Sec-WebSocket-Key: Y2SQj... .GmadQ==

Ha Hero cepBep fo/KeH 0TBETUTL, 06paboTaB cobbiTue upgrade:
HTTP/1.1 101 Switching Protocols

Upgrade: websocket
Connection: Upgrade
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o Ha Beb-cokeT? ~ ‘
Handshake (HTTP Upgrade)
—~——

KnwewT (6payaep)
QOXL 0 e 5 (——

Bi-directional connection _.=
'\ T _/=

PucyHoK 126. NepBoHa4YanbHOe pyKonoxXaTue npu nepexoae Ha Be6-COKeTbI

Mocne 3TOro 3aBepLUaeTCA Co34aHUe COeAUHEHUSA, U C WUMeHeM sock
CBSI3bIBAETCA BHOBb CO3/[laHHbIA COKET, ob6najatounii cobbiTssmu open, close,
message, Ha KOTOpPble MOXXHO HaBECUTb 00pPab0TUMKK, a TaKXe MO3BOMSOLLINIA
nocnaTb AaHHble C MOMOLLbIO MeToda send.

Tenepb paccMoTpuM peanusauuilo  npotokona WebSocket B noxoxeii
CTWINCTUKE C MOMOLLbIO MPT-MOAYIA WS

YnpaxHeHue 17
N3yunTe wun3y4veHme cepBepa M OAHOFO K/MEHTa, KOTOPbIA WMHULMUPYET
o6LLeHMe yepe3 Be6-COKeT:

1. Ha cepBepe (B ToM uuncrie Ha localhost) B nanke MHULWaNN3NPYNTe NPOEKT
N NOAy4YnTe KOMMIo Moaynsa ws (MOXKHO YCTaHOBUTb 1 Yepe3 hpm/yam)

wget kodaktor.m/ws.min.zip

2. Pacnakyinte apxvB Tak 4T00bI M3B/EKIACH Manka ws
unzip ws.min.zip

3. Mepengnte B REPL
BbInonHuTe 3aTpeboBaHmne 1 co3LainTe HOBbIM 3K3eMMNISAP cepBepa

const { Server } = require(*./ws'); const ws = new Server({ port: 2222 });
4. MognnwnTecb Ha coobLLEeHNS

let wsock; void ws.on(‘connection’, _=> { wsock =  wsock.on("message’, d
=> console.log(String(d)) | wsock.send(d)); D);

5. Mepenante B 6pay3ep U OTKPOMTE KOHcoMb. Co3paniTe NOAKNHOUYEHME K
cepsepy

const wsock = new WebSocket('ws://node-server.online:2222");

6. MoanuwKnTeCb Ha COOBLLEHNS
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wsock.onmessage = ev => console.log(ev.data);

7. MownnTe nepBoe CO06LLIEHNE OT KNMEHTA:
wsock.send(*hello from chrome');

8. Y6eantecb, 4to B REPL 3T0 c006WEHNE BO3HUKIIO
UT00bI OTBETUTL Ha Hero, B REPL HanuwwuTe:

wsock.send(*hello to dear chrome!!!l");

MO>XHO0 1CN0Mb30BaTb rOTOBbIN cueHapuii http://kodaktor ru/g/wsclient?node-
server.online - 34ecb MOC/e 3HaKa BOMpoca yKaszaH KOHKPETHbIA cepBep ANs
coefiMHeHusA, ecnn ucnonblyetca localhost, HMUYero ykasblBaTb He HY)XHO.

> C A Hesaumuwero kodakior.rufefw*ciint?noee-serveronl«ne fi a

K CcYy DNOM3HTbI KoHconb NcTouHMKN Cetb  MpovaBoguTeNbHI

Copep>xxumoe yata

BBeAMTe penn " Ky: L4 0 \% O CoxpaHuTb XypHan Q OTkNuNTL kKew  BesOrpaun’

. ? npry*' o1 Xww I lianncon!
npuBeT Ans Xpom ot Hoa? P DunbTp O WHBepTupoBath [ CKpbiTh URL A@HHbIX

Bce FetchOtHR JS CSS Wso6paxenne Hocutens LWpnudT [okymeHT WS
O C 3abnokupoBaHHbiMK haiinamn cookie Q 3a6M0KMPOBaHHbIE 3anNpOChl >CT

50 me 100 mc 150m

HasBaHue x  3aronosku  Coobuienns WHuunatop  Bpe»
O nooe-server ooitne ® Bce v BBepwTe pery/isipHoe BblpaxeHne
W i-Fiu MOBUNbHBbI MHTEpHET
t npuBeT oT Xpom
4 [iBonunoe coobuienne

4 npueeT Ans Xpom oT Hoa?

PucyHok 127. Bknagka CeTb U1 LiernoyKa pernsivk Ha Beb6-cokeTax

N moaynb net, u mogynb ws (M mogynn http, https) peanmsyroT K/IMEHTCKYHO U
CepBePHY PYHKUMOHAIbHOCTb.

net WS
require OThaéT 06beKT ¢ Takmmn oThaéT Web Socket
MeToAaMu Kak C MeTogamu send
connect/createConnection 1 Server
n
Server/createServer
KIMeHTCcKasA require(‘nef) const WebSocket = require('ws’);
(PYHKUMOHA/IbHOCTL ~ ,connect(2222, constws = new
'127.0.0. r) WebSocket('ws://localhost:2222");
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cepBepHas CM. BBIIIE oobekT WebSocketServer
(byHKITMOHATBLHOCTH | 00BEKT net.Server

Ha BXO/I | OJIAIOTCS nmojaércs 00BEKT C
KOHCTPYKTOPY OMITUOHAJTHHBIE HACTPOHMKAMH  CIyIIaHUS —
HAaCTPOWKH, CBA3AHHBIC C | MPOCTO OOBEKT C KIIFOYOM MOPT
paboTOi MOTOKOB (w IpyruMH HACTPOMKAMHU) WITH
CepBEp THMA  HK3EMIUIApA
http.Server
MEPBBINA yuctbii TCP-coker 00BEKT
apryMeHT Koju103ka | ¢ coosiTreM data ¢ coObITHEM message
connection

MOX@HO  Hamucarb  BTOpPOW
aprymMeHT, 53710 Oymer req
(IncommingMessage) pu
ucnonab30BaHuu http.Server

WebSocketServer — 3T0  HH3KOYPOBHEBBI  HHCTPYMEHTApPHil Ui
MEHEI)KMEHTA COeAUHEHNN. MBI MOJly4aeM BO3MOXHOCTh OTCJICKUBATh MOSBJICHHUE
COSAUHEHNS, HO UTO C HUM JEJIaTh Jajblie — Halma 3a0ota. Hanpumep, ecnu HykHO
cIenaTh 4arT, npocrelmas (GyHKIMOHAIBHOCT Ui HEro yke rotoBa. Ho manbime
HYHO YK€ PEaTU30BBIBaTh 00Jic€ BBICOKOYPOBHEBHIC BO3MOXKHOCTH.

Yar MoxeT ObITh MHAMBUAYAJIbHBIM W rpynmoBbiM. [ pynmoBoii yat — 310
HEKOTOpas KOMOWHAlUMA WHIVMBUAYAJIbHBIX YATOB, IMO3BOJIAIONIAS OTIPABJIATH
COOOIIEHNS Cpa3y BCEM HJIH TOJLKO HEKOTOPHIM. YTIPaXKHECHHUE BHITIIE CO3MAET OAUH
VHIVBHAYAJIBHBIN 4aT, a CIEAYIOWMA MpUMEP CO3JaéT MO 4YaTy Ui KaKAOro
noaxmouusIierocd. T.e. OyaeT cToiabko 00beKTOB WSOck, CKOJTBKO MO AKITIOYHIOCH
KINCHTOB. B Takol peamuz3aliid OTBET OTHPABISAETCA TOJBKO TOMY, KOTOPBIH
MOAKJIFOYMIICS — 4TOOBI pealTU30BaTh PACCHIIKY cooOmenus Tuna «Bcem mpuseT!»
B WS HY)KHO CaMOCTOSTENIbHO PEeain30BaTh 3aMOMHHAHUE KIHEHTOB (T.€. UMETh
IIPOCTEUINNI MOHUTOPUHT COSIUHEHU) U COOOIICHHE OTIPABIIATH B LIUKJIE.

== Cm. Yrpaxaenue 20 B ['mase 9.

Takum o0pazom, 00paboTKa JaHHBIX HA KIIMEHTCKOM M CEPBEPHOM CTOPOHAX
IIOYTH OJHA U TA XK€, HO BCE K€ HE COBCEM CUMMETPHYHA:

KJIMEHT CEpBEP
co3naém BeO-COKeT-cepBep,
MOJIMMACBIBAEMCS HA €r0 COOBITHE

co3/1aéM BeO-COKET, connection
MOATMUCHIBAEMCS Ha €T0
coOBITHE message U yXe KOJ03k 00paboTunka

coOBITHS connection MOTy4YaeT
BCO-COKET, H MBI
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NoANMCbIBaeMCS Ha ero
cobbITMe message

.onmessage .on(’'message’)

T.e. rnaBHoe CObbITVE BE6-COKETA message, Hecylliee NnepeaaBaeMble AaHHbIe,
K/IMEHTY [OCTYMHO cpa3sy, a CepBepy TO/IbKO B paMKax KOHKPETHOIO COeAVHEHNS,
YTO BMOJIHE JIOTMYHO U eCTECTBEHHO: OWH K/IMEHT - 0OJHO COeJUHeHWe, ay cepBepa
NX MOXET ObITb MHOTO.

«PogHoil»  06bekT  WebSocket — npeactaBnsieT  camyto 6a30BYyt0
(DYHKLUMOHa/IbHOCTb:

const ws =new WebSocket('ws://localhost:2222");

ws.onopen = () => console.log(" CoeanHeHWe YCTaHOB/EHO );

ws.onclose = (event) => {
console.log(event.wasClean ? 'CoeguiHeHWe 3aKpbITO 4MUCTO' 'O6pbIB

coefiHeHuns'");
console.log(*Kofl: ${event.code} npuumnHa ${event.reason} );

b

ws.onmessage =event =>console.log(‘'Mony4eHsbl gaHHble ${event.data} );
ws.onerror= error =>console.log(*Owwnbka: ${error.message}’);

JnctuHr 31. Basosble cobbiTa WebSocket

Hy>XHO OTMeTUTb, UTO event BUAEH Teny 3TUX PYHKLUMIA He TONbKO Kak CBOW
aprymeHT, HO 1 rnobanbHo (MessageEvent) npy HacTyn/eHMM COOTBETCTBYHOLLINX
COObITUI.

YnpaxHeHune 18
1 BoinonHanTe, ecnn no agpecy 3333.kodaktor.ru pab6oTaeT cepsep

kodaktor.ru/3333.vm
(ecnn 3TO He Tak, MOXXHO HanmMcaTb Ha 40SS@itmo.ni U NOMNPOCUTb BK/IKOUNTD)

Ecnu cepeep BK/IOYEH, nepexos B 6paysepe nam CURL npuBeféT K oLunobKe
426

HTTP/1.1 426 Upgrade Required

2. Mepenante no agpecy kodaktor.ru/ws w caenante (opK (cm.
kodaktor.m/fork)
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3. BcTaBbTe K/IMEHTCKUIA KO[,
4. 3ameHuTe ?!=Ha g/ nybepute 6yKBY S U3 MPOTOKONA (UTO6LI OcTanock http)
nn6o

BbloepuTe 13 npaBoro MeHto Page no HTTPS (IMpocmoTtp 6e3 HTTPS) - u3
agpeca (13 NpoToKosa) 6yaeT ybpaHa 6yksa s 13 nNpoTokona (4Tobbl ocTasnoch http)
- 6yfeT He3aWMLLEHHOE COeJUHEHNE

5. OTKpOKTe NHCTPYMEHTLI Be6-paspaboTumka - BKIagky CeTb
n ybeanTechb, UTO BUAMTE 3amnpoc no npoTokony websocket

6. MpoBepbTe, UTO YaT PaboTaeT C pasHbIMU K/IMEHTAMM

7. PeanuayliTe CBOW BepcUto, MO3BOJISIIOLLYIO OTMPaBMATb KApPTUHKU U
CUTHANIM3UPYIOLLYIO MO0Mb30BaTENsIM O TOM, 4YTO KTO-TO MOACOEAVHWICS WK
MOKMHYN 1X. MNycTb co06LLEHNE 0TNPaBsieTcs Mo Enter (a He TONbKO NPU HAXXaTWK
Ha KHOMKy). lMoaknounTe apyroii (peimBopK BMecTo jQuery Ansi 06HOBEHMS
CMMCKa PensIMK Ha CTPaHMULIE.

Ewgé oanH BapuaHT KMEHTCKOro nHTepdierica - http://kodaktor.ru/g/ ws/

OH npegycmMaTprBaeT BO3MOXHOCTb Bbl6opa NOAK/IHOUEHUSA MO 3aLULLEHHOMY
N He3aWMWEHHOMY COELMHEHUNIO - MOXHO BblOpaTb WS BMECTO WSS U HadKaTb
KHONKY «C0eIMHUTbLCA»

socket.io

Mbl He MOXeM «U13 KOPOOKM» MepeyCcTaHOBUTb COeAVMHEHMe UK 06eclevnTb
rapaHTMO [A0CTaBKM (HECMOTPS Ha TO, 4TO Hmxenexawimii npotokon TCP
rapaHTUpyeT A0CTaBKy). 3Ty 60/nee BbICOKOYPOBHEBYH (PYHKLIMOHA/ILHOCTh
peanin3ytoT Takne 6M6IMoTeKN, Kak socket.io:

KnveHT Cepsep
script import { Server as Sio ) from 'socket.io’;
src=""/socket.io/socket.io] s"></script>

O6epHYTLCSA BOKPYT cepBepa Sss

MNoaKNUNTLCA const io = new Sio(sss);
const socket = i0();
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MOHUTOPUTL COEANHEHNS 1 pearnpoBaTb

OTpearnpoBaTb Ha coobLLeHne 10.on("connection’, socket => {
socket.on(‘chat message’, msg => { console.log('a user connected );
S('ur).append(‘<li>${ msg }</li>); socket.on( chat message’, msg => {
); io.emit(‘chat message', msg); sevBooALE
));
OTnpaBuTb CO0OLLIEHME );

socket.emit( chat message’, text);

B aToi1 6a30B0Ii peanu3auun cepBep NepPechbINaeT KaKa0e COOBLLEHNE KAXKA0ro K/veHTa
BCEM BKJ/I0Uast ero camoro

UT0 KacaeTcsa rapaHTum Uan NoATBEPXKAeHUA A0CTaBKK, TO 3Ta BO3SMOXHOCTb
pPea/IN3yeTCA YKasaHUEM Konn6aka B [OrMNosIHEHNE K CUTHaU1y N TEKCTY COOﬁLLI,eHI/IFIZ

socket.emit(*'message’, text, res => console.log(‘delivered * + res));

ATOT KOMM63K MOXET ObITb Bbl3BaH Ha K/MEHTe, Korga coobuleHune 6yaet
MOJTy4eHoO.

socket.on('message’, (msg, cb) => console.log(msg) || cb(*from client!));

3TO BbIMAANT TaK, C/IOBHO (DYHKUMSA repefaéTcsl No CeTU U BbINO/HAETCS Ha
Apyrom ysne, 4to HanomuHaeT 0 RPC (1 nakeTe dnode, cm. Mnasy 2).

Bubnunoteka Takxke ob6ecneymBaeT MOBTOPHYH MOMbITKY COEAUHEHUSA MpU
paspbliBe, BBOAUT [OMOSIHUTE/IbHbIE abCTPaKUMN Hafj OCHOBHbIM COEAVUHEHUEM,
TaKMe KakK KOMHaTbl, a TakXe M03BONSET He 0ecrnokouTbcss 0 npobneme
ayTeHTUUKaLNK.

YnpaxHeHune 19
PaccmoTtpuTe npumep littps://g/simpleiochat nnn B pennute:

» https://replit.corn/fn igossoudarev/si mpleiochat#index,is
* https://repht.eom/@igossoudarev/sirnpleiocliat#chat.litinl

N Ob6paTnTe BHUMaHMe Ha TO, YTO app NepefaéTcA B Ka4ecTBe aprymeHTa io-
cepsepy (cM. npumeYaHue K JluctuHry 27 B Cnase 7).
Korga oTKpbIBaeTCcAa K/IMEHTCKas cTpaHuLa

<script src="/socket.io/socket.io.js"></script>
script {

const socket = io();
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TO npouncxogunT cobbITKE connection

jouery.min.js 200 h3 script
socket.io.js 200 http/1.1 script
?EI0-4&transport-polling&t=NjSHtGd 200 http/1.1 xhr
?E10=4&transport=polling&t=NjSHtHD&sid=gACvzkEC7bhexlh... 200 http/1.1 xhr
?E10=4&transport=polling&t=NjSHtHE&sid=gACvzkEC7bh8xlh... 200 http/1.1 xhr
?E10=4&transport=websocket&sid=gACvzkEC7bh8xIhMAAAI 101 websocket websocket

PucyHok 128. Mepexof K 3anpocaM Ha Be6-COoKeTax B socket.io

MMocne 3anycka pennnta MOXHO OTKPbIBaTb 4YaT Ha pasHbIX KOMMblOTEpaXx,
NCNbITbIBaTb €r0 Ha MPOYHOCTbL U CNeANTb 3a NOABNEHWEM COOOLLEHNIA BO BKNajKe
Network/WS B NHCTPYMeHTax DevTools:
https://simpleiocliat.igossoudarev.repl.co/chat

O3HakoMbTeCb C [JOKyMeHTauumein socket.io u peanusynte 4at C
HECKOJIbKMMUN KOMHaTamMm.

Takune TexHonormn kak SSE (Server Side Events) n HoBble Bepcumn HTTP
4aCTUYHO MepeKkpbIBatOT (PYHKLMOHANbHOCTb BE6-COKETOB. HO TeEM He MeHee OHM
OCTat0TCA BECbMA LUMPOKO MUCMOb3yeMOon TexHonorven. NogpobHoe paccmMoTpeHue
pasHbIX acnekToB paboThbl ¢ Be6-COKeTaMn CM. B y4ebHOM nocobum [7].

naBa 9. VMcnonb3oBaHue Deno n Bun

B apxuBe cainta Node ecTb CCbl/iKa

https://github.com/nodeis/node/commit/4cfc982c776475eb65fb1080e6b575a8
6505a347 Ha nepBbll KOMMUT B peno3uTopuii (2009.06.11, Version 0.0.3). B 2011
r. co3garens PaaH Lanb y>e untan ny6nunyHele nekuum o Node, B 2015 r. umeno
MECTO BpeMeHHOe pa3fie/leHne OCHOBHOW BETKWM pa3paboTKu M NPoAyKTa i0.jS, HO
3TO co6bITUE, CYAs MO BCEMY, HE UMENO KPUTUYECKOTO 3HAYEeHUS.

Jsontouna Node BKAwYana MNOMbITKA YCKOPUTb M ONTUMU3NPOBATH
ncnonHeHve JavaScript, o4HaKO B CUCTEMY W3HAya/bHO OblM 3aN0XeHbl UAEW,
KOTOpble BMOC/MeACTBUN MOKasannchb cosfatento yuwep6bHbiMU. COOTBETCTBEHHO
PailaH OCHOBan HOBbIA NPOeKT, Deno, KOTOPbIA AO/MKEH Obln YyCTPaHUTbL 3TK
HeZOCTaTKW, B YMC/e KOTOPbIX MOHMKeHHas 6e30NacHOCTb, CBEPXLUEHTpanm3alms
CUCTEMbl YMNpaB/ieHNUA 3aBUCUMOCTAMW, U3ObITOYHOCTL (pana MaHupecTa,
OrpoMHbIA pasmep nanku node modules, oTcyTcTBME NognepXku TypeScript u
Apyrue. 3TOT NPOEKT HanucaH Ha a3blke Rust.

Deno

Momumo ycTpaHeHuss HepoctatkoB Node, B ocHoBy Deno Takxke 0bln10
MONIOXKEHO CTPeMEHNE noaaepXunsaTb Beb-nnathopmy, T.e. Bce Web API. bonee
TOro, «Bectn ceba Kak Opaysep», 4YemM W 0O0YC/IOBIEHO WCNO/Mb30BaHWE
3aBucumocTert no URL (Kak B anemeHTe script).
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3TO NPOABMAETCA C CAMOro Hayana - B TOM KakK NPOUCXOANT YCTaHOBKa.
YT06bI YCTaHOBMTL Deno, cnefyeT BbINONHUTL KOMaHA4Yy

curl -fsSL https://deno.land/x/install/install.sh | sii

Ha cerogHsAWHNIA feHb 3TOMY pecypcy BMO/IHE MOXXHO [0BepATb.

TTWWww wo,0%
Archive: /Users/ilyagosudarev/.deno/bin/deno.zip
inflating: /Users/ilyagosudarev/.deno/bin/deno
Deno was installed successfully to /Users/ilyagosudarev/.deno/bin/deno
Manually add the directory to your $HOME/.zshrc (or similar)
export DENO INSTALL="/Users/ilyagosudarev/.deno"
export PATH="$DENO _INSTALL/bin:$PATH"

Kak n B cnydyae ¢ Node, nogaepxuaetca REPL. OpgHako Ha MOMEHT
HanucaHusa nocoous REPL He noagep>xusan nposepky Tunos TypeScript npsmo no
xofy Habopa koga. lNMoka ons Takoro pojga 3KCnepumeHTMpoBaHusa ¢ TypeScript
nogxoaut obosouyka ts-node:

-» deno

Deno 1.25.0

exit using ctrl+d or close()
> const n: number = “"abc®;
undefined

>

-» ts-node

> const n: number = "abc®;

[evol].-ts:1:7 - error TS2322: Type “string" is not assignable to type "number-®,

j const n: number = “abc";
PucyHok 129. lNoaceeTKa cMHTakcuca TypeScript B ts-node

[10 cux nop Ans yctaHoBKU apyroi Bepcun Node npuxoamnnock UCnonb30BaTh
CTOPOHHWIA MHCTPYMEHT, TaKo Kak volta, nvm unu n -8 Deno npefycMOTPeH CBOA
WHCTPYMEHT:

deno upgrade

Looking up latest version

Found latest version 1.30.0

Checking https://github.com/denoland/deno/releases/download/vl .25.0/deno-
x86_64-apple-darwin.zip

31.6 MiB /31.6 MiB (100.0%)

Deno is upgrading to version 1.30.0

Archive:
/var/folders/j9/9ywly13x6j34nhythk7sfw7h0000gn/T/.tmpqg7nxNu/deno.zip
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inflating: deno
Upgraded successfully
deno --version
deno 1.30.0 (release, x86 64-apple-darwin)
v8 10.6.194.5
typescript 4.7.4

[na 3anycka cueHapua B oTanyme oT Node ucnosb3yeTcd KOMaHha BTOPOro
YPOBHSA (run):

deno run index.ts

N onATb e, crefyd «bpay3epHOMY» MOAXOAY, Mbl MOXEM WCMOMHATb
cueHapun no URL.:

deno run littps://deno.land/std@0.76.0/exaniples/welcome.ts

BMecTo process ncnonb3yercs 06beKT Deno.

Ecnu BbINONHUTL (haiil C MHCTPYKLMEN

console. log(Deno.cwd());

TO NPW NMONbITKE NPOYMTaTh TEKYLLYH nanky Deno 3anpocuT paspeLleHune - B
3TOM NPOSIBNSETCS MOBbILWEHHOE BHMMaHWe K 6e3onacHoCTU. YTob6bl AaTb Takoe
paspeLleHmne, 3anycK NPONUCXoAMT C TUMOBLIM (h1aroMm:

deno run —allow-read index.ts

MOXHO OrpaHU4YNTb paspeLleHmne: HanpuMep yKasaTb TO/IbKO TEKYLLYHO nanky

deno ran —allow-read=. index.ts

MAN  KakK TMPOTUBOMOJIOXKHbIA BapuaHT B [€BE/IONEPCKOM pexume
paspelmnTb BCE:

deno ran -A index.ts

YnpaBneHne 3aBUCUMOCTSAIMU TOXe CBA3aHO C YCTpaHeHWeM HeAOCTaTKOB
Node. Mbl He ucnosb3yem require B Deno, TonbKo import. I npu aToMm MOXeMm
MMNOPTUPOBATb  KaK JiOKanbHble Qainbl  (C  0653aTeNbHbIM  YKa3aHWEM
paclimpeHuns), Tak u yaanéHHole.

«Y panéHHble» 3aBMCUMOCTM — 3TO TO, Kak Deno o6pabaTbiBaeT TO, 4TO
cerogHa B akocucteme Node n3BeCTHO Kak npm-nakeTbl. Pasnuuue B ToM, 4to Deno
ncnono3yet URL-agpec B KayeCTBE KOHCTPYKLWUW BepxHEero YpoOBHA AN4
NOEHTUUKALMM MOAYA, a NPM 3arpy>KaeT ero 1 UCroJsib3yeT onpefesieHHoe MecTo
— node modules. Deno noggep>xuBaeT CNNUCOK 0A406PEHHbLIX CTOPOHHUX MOAY/ei
Ha cBoem canTe. B 3TOM NpoABNAKOTCA BO3HWMKLUME Ha 3TOM 3Tane TeHAeHUUU
LeHTpanmsaunm.

Y Deno Takxe ecTb «CTaHfapTHas 6ubnmnoteka» - Mogynu, kotopsle B Node
ABNAKOTCA «BCTPOEHHBLIMU».
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Hanpumep, B Node ecTb 4yacTo mcnonb3yemblit mogynb node:path. Ecnv Bobl
XOTUTE NOMYYUTb MMA (aiiia u3 NyTn, To MOXKeTe MCNOMb30BaTb 3TOT MOAY/b U
meToz basename.

const path = require('node:path");

console.log(path.basename(7files/folders/folder/file.txf));

B ctaHpapTHO 6ubnmnoTteke Deno TakXke ecTb MOAYNb «NyTb». B Deno To4HO
TakKon e PYHKLUNOHAN BbIFNAAUT Tak...

import * as path from 'https://deno.land/std@0.73.0/path/mod.ts’;
console.log(path.basename(7files/folders/folder/file.txf));

Mpu nepsom o6paweHnn yaanéHHble 3aBUCMMOCTM 3arpy»katoTcs B Kawl. Mbl
MOXeM 3anycTuTb deno info index.ts n NoCMOTPETL AepeBO 3aBUCUMOCTEN, KOTOPbIE

MNOATAHYN MoAynb ‘path’ M3 cTaHA4apTHON GUBNMOTEKMN.
file:///home/burkeholland/dev/burkeholland/deno-exercises/exercise/app.ts (128B)
+r https://deno.land/std@0.73.0/path/mod.ts (717B)

— https://deno.land/std(30.73.0/path/_constants.ts *

I https://deno.land/std(30.73.0/path/_interface.ts (732B)
r https://deno.land/std@0.73.0/path/common.ts (1.14KB)
+ https://deno.land/std(i>0.73.0/path/separator.ts *

p https://deno.land/std(20.73.0/path/glob.ts (12.06KB)

I https://deno.land/std(Si0.73.0/path/_constants.ts *

I https://deno.land/std(S>0.73.0/path/mod.ts *
+r https://deno.land/std(30.73.0/path/separator.ts (264B)
+ https://deno.land/std(S0.73.0/path/_constants.ts *
r https://deno.land/std@0.73.0/path/posix.ts (12.67KB)
I https://deno.land/std(30.73.0/path/_constants.ts *
+ https://deno.land/std(a>0.73.0/path/_util.ts *
— https://deno.land/std(a>0.73.0/path/separator.ts *
+f https://deno.land/std(20.73.0/path/win32.ts (27.36KB)
I https://deno.land/std(S0.73.0/_util/assert.ts (405B)
I https://deno.land/std]30.73.0/path/_constants.ts *
+r https://deno.land/std@ 0.73.0/path/_util.ts (3.3KB)
- https://deno.land/std(al0.73.0/path/_constants.ts (2.35KB)

PucyHok 130. [lepeBo 3aBMcMMOCTEN NpoekTa Ha Deno

Deno peKkomeHAyeT BbINONHATb BECb MMMNOPT B KOPHEBOM dhaiine deps.ts u
3KCMOPTUPOBATbL €ro U3 3TOro eMHCTBEHHOrO (aiina.

Tenepb NOCMOTPUM, Kak co3aaéTcs 6a30BblIii http-cepsep B cpeae Deno

CHavyana pacCMOTPUM HWU3KOYPOBHEBbIN BapuaHT - 3TO A0 HEKOTOPOI
CTeNeHu aHaor TOro YTo Mbl ilenanu B Nase 2 ¢ UCMOMb30BaHMEM MOAy s node:net
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UT06bI NPUHMMATB 3aMpPOoChl, CHayana Hy>KHO cnyLliaTtb CoeUHEHWe Ha NopTy
(Deno.listen). Mpu npegoctasneHnn nopta Deno npegnonaraet, 4to Mbl Byaem
npocnywmnsate TCP-cokeT, a TakXe npuBasbiBatbcad K 0:0:0:0. MOXHO ABHO
yKasaTb transport: 'tcp’, a TakXke ykaszatb IP-agpec unm ums XocTa B CBOMCTBE
hostname.

Bo3Bpaliaemoe 3HayeHue Deno.listen() npegctasnsgeT co060M aCUHXPOHHYHO
ntepaumto (for await of unm metop accept), Kotopas co34aéT CoeAMHEHUS, a TaKXKe
npefocTaBfiseT MeTOAbl A5 06paboTKM COeJUHEHWA.

HTTP-3anpocbl n oTBeTbl B Deno, no cyTtu, otpaxatoT Fetch APl - 13 Hero
bepyTca Request 1 Response, 0 KOTOpPbIX Mbl roBopuau B I'nase 3.

const server = Deno.listen({ port: 4321 });

async function handle(conn: Deno.Conn) {
const httpConn = Deno.serveHttp(conn);
for await (const requestEvent of httpConn) {
await requestEvent.respondWith(new Response("Hello world", { status:

200 3));
.

for await (const conn of server) handle(conn);
JincTtuHr 32. HM3KoypoBHeBas peanusauma GyHKUMOHaNIbHOCTK hitp-cepBepa

Taknum 06pa3oM NpumMep BblLe 3anyCcTUT cepBep, AOCTYMHbIA K Ha localhost, 1
B IOKaNbHOW ceTu. Ecnum xe ykasaTb hostname

Deno.listen({ port: 4321, hostname: 'localhost'});

... TO npocnywunBaHune 6yaet npmeasaHo TonbKo K localhost.

BbINONHUTL 3TOT cueHapuin (index.ts) MOXXHO KOMaHO0M
deno run -A index.ts

Ecnn He ykasbiBaTb MapamMeTp paspeweHus, Deno cnpocuT 0 pa3peLleHunu
npsmo B CLI - ana cnyyaa korfa ykasaH hostname: localhost n gna cnyyas korga
yKa3aH TO/bKO MopT.

a Deno requests net access to "localhost:4321". Run again with — allow-net to bypass this prompt.
Allow? [y/n (y = yes allow, n = no deny)] vy

a Deno requests net access to "0.0.0.0:4321". Run again with — allow-net to bypass this prompt.
Allow? [y/n (y = yes allow, n = no deny)] vy

PucyHok 129. 3anpoc pa3peLleHus

(ecnn mbl ykasanu hostname:localhost n 3anyctunn ¢ napametpom -allow-
net”.0.0.0:4321 1o BCé paBHO Deno cnpocut npo goctyn K localhost:4321)
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UT06blI NpocnywmneaTth 443, Mbl ucrnonbdyem Mmetog HstenTls BmecTo listen n
yKasblBaeM cepTudmkar U K4 B cBoicTeax certFile n keyFile - n 3gecb HeT
pasHuubl mexay http/1.1 n http/2.

HW3KOypOBHEBbIN BapMaHT AOCTATOYHO CNOXEH U, KPOME KaK B YUEOHbIX UK
3KCNepuUMeHTaNnbHbIX Lenax, pabotatb ¢ HAM Heya06HO.

AHanorom wucnonb3oBaHUA Moayna node:http aBnsetca o6palleHue K
cTaHAapTHOM 6mbnmoTeke Ha deno.land

MNpumeyvaHue

B VHTepHEeTE MOXHO HalTW AeCATKN NPUMEPOB, KOTOPble pas/inyaroTcs
MeXay co60/M B CBSI3W C WUCMONb30BaHWMEM pasHbiXx Bepcuit Deno u
CTaHfapTHOM 6m6AnoTekn. HuKe B NpuMepe YyKasblBaeTca TeKylias
peepeHcHaa Bepcuss - std - HO MOXHO YyKas3aTb TOYHYHK BeEPCUIO,
Hanpumep std@0.153.0

MpumedaHue
Kak n B Node, B akocucteme Deno nmeetcsi BCTPOEHHas BO3MOXHOCTb
MOHUTOPUHIa N3MEHEHWI B (haitne cueHapus: napameTp --watch

import { serve } from "https://deno.land/std/http/server.ts";

serve(() => new Response('Hello world!", { status: 200 }), { port: 4321 });

Mpu TakoM paspeLleHnmn cepsep 6yaeTt goctyneH u Ha localhost, n B ToKanbHOM
ceTw.

AHaANOrnM4yHoO nNepsoMy npumepy, 4YToObl OrpaHUYUTb AOCTYMHOCTb TOJIbKO
y3nom localhost, 3T0 HY>KHO yKa3aTb B mapaMeTpax Bbl30Ba PYHKLUMU Serve:

{ port: 4321, hostname: ‘localhost'}

Kak n B cnyyae Node, pa6oTa c http ToXe [OCTaTOYHO HU3KOYPOBHEBas,
HanpumMep, 4TobObl pacrno3HaTb napameTp u3 Query String npuAaETCa nU3BieKaTb ero
CamMOCTOATeNbHO, A1 3TOro MOXHO ucnosnb3oBaTb URLSearchParams n3s Web API:

serve((req: Request): Response => (
const searchParameters = new URLSearchParams(req.url.split(*?")[I]);
const name = searchParameters. get('name");
return new Response!'Hello, ${name)!’, { status: 200 J);

}, {port: 4321 }); [* http get "localhost:4321/hello?name=Illya™ */
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N Tak panee: 04eBWAHO, Nydlle cpasy MepelTn K 6osee BbICOKOYPOBHEBOM
o6nbnmnoteke nnn pemBopky. MoCKObKY Mbl Y)Ke peluunnun B ['nase 5, Uto 6yaem
paccmaTpueaTb EXxpress Kak pe(epeHCHYK TexXHO/Iornto, TO 3[4eCb BO3HMKaeT
BOMNPOC, YTO M3 3KocucTeMbl Deno rogntca ans cpasHeHusa ¢ Express. MNpumepom
TaKoro peweHunsa asasertcs oak.

CuHtakcuc Oak noxox Ha cuMHTakcuc Express, XOoTd B3aMMOOTHOLUEHUA C
middleware u crnocob6 Bblifayn OTBETa, WUMMepaTUBHbIA MO opme, 60/bLLE
HanoMuHatT Koa.

BoT npumep MUHUManbHoOro npunoxeHms Oak, KOTOpoe BOCMPOU3BOAUT
6a30BYyl0 (DYHKLMOHaNbHOCTb EXpress M COOTBETCTBYET MepPBbIM MpUMeEpam U3
["naBbl 5.

import { Application, Router } from 'httpsV/deno.land/x/oak/mod.ts’;

const app = new Application();
const router = new Router();

router.get(7', context => {
context.response.body = Mpueet mup!’;

1

app.use(router.routes());
await app.listen({ port: 4321 ));
NnctunHr 33. Peanunsayma 6a3oBbix BO3MOXXHOCTeN Express Ha Oak

Mpoekt Oak npuobpén onpefenéHHYO MNONYNAPHOCTb, a APYrue MpoeKThbl
[OCTATOYHO HecTabubHbl, HO, TeM He MeHee AN NpUAaHMA HEKOTOpPbIN
3aBEPLUEHHOCTN M NOMHOTbI 3TOMY OOGCY)XAEHWUIO Mbl YIOMAHEM 3[€eCb elé OAuH
MPOEKT, KOTOPbIA 3HAYNTENbHO 60MbLIE MOXOX Ha EXpress MOCKONbKY ero Uenbto 1
6b110 nepeHectn Express Ha Deno; ato npoekT Opine. CTpykTypa 6a30BOro
MPUIOXKEHUS BbITNALUT KpaliHe 3HaKOMO:

import { opine asx } from 'https://deno.land/x/opine@1.9.1/mod.ts’;

const app = x();
const PORT =4321;

app

get(V, (_req, res) => res.send('IMpuset mup!")

listen(PORT);

NncTuHr 34. Peannsaumsa 6a30BbiX BO3MOXHOCTe Express Ha Opine
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MNpumevaHue
Ha TypeScript pab6oTa ¢ Express MOXeT OblTb OpraHu3oBaHa MpuMMepHO

TaK:
import express, { Application, Request, Response } from “express®;

const app: Application = expressO;
const PORT: number = 4321;

app.getC/', (req: Request, res: Response) => {
debugger;
res.send(1Elias Goss typing..!");

;-

app-listen(PORT);
Kpome TOro, ofMncaHnAa TMnoB AOCTYMNHLI B NAaKETE @types/e\press

B otnnume ot Node, Deno cofepXuT B TOM 4ncrie NOALEPXKKY rnobasibHOro
nmeHn WebSocket.

YnpaxHeHune 20

3TO NPOAO/MKEHNE YNPaXKHEHUIA NO Beb6-COKeTaMm, HO B AAaHHOM C/y4ae Mbl
noAfepXXuneaem CBA3b C KaKMM YTroAHO KO/IMYECTBOM MOAKIHOYNBLUNXCA KINEHTOB,
N OAMH M3 KNNWEHTOB OyaeT Ha Deno:

BoT Koz cepsepa:
const { Server } = require('./ws'); const ws = new Server({ port: 2222 });

const conns =new Map();
void ws.on('connection’, sock => {
sock
.on('message’, d => sock.send(d) || console.log(String(d)))
,on(‘close’, () => conns.delete(sock));
conns.set(sock, new Date().toLocaleString());

o}

3anycTtus Deno, co3gaanm NoAKI0YeHe B TEPMUHANE:

ilyagosudarevPMacBook-Pro-llya ~ % deno
Deno 1.25.1
exit using ctrl+d or closet)

[> const wsock = new WebSockett"ws://node-server.online:2222%)
undefined

> wsock.onmessage = ev => console.log(ev.data);

[Function]

> wsock.send("hello from denol)
undefined

> Blob { size: 15, type: " }
hey deno
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N ewé ofHO nogknwuyeHne B Opaysepe (B KOHCOMM UK
http ://kodaktor.ru/g/wsclienf)

Mocne TOro Kak KaxAblii M3 KNMEHTOB MocCnan CBOE coobuieHue B 4aT, B
accoumnaTvBHOM MaccuBe cons 06pa3oBanoch [Ba NOAKNHOUYEHMS.
Ha cepBepe Mbl MOXEM HanucaTb

conns.forEach(x => console.log(x))

N YBUAETb CMWUCOK M3 ABYX faT. lNepBas gata COOTBETCTBYET PyUYHOMY
TepMUHaNbHOMY NoAKNoYeHMO 13 Deno, BTopas - 6pay3epHOMY.

[...conns.keys()] [0] .send('hey terminal’);

- TaK Mbl CMOXEM OTMPaBUTb COOﬁLLI,EHI/Ie B COKET, I'Ipe,CI,CTaBJ'IFIPOLLI,I/Iﬁ
coegnHeHune, OTKpPbITOE U3 TEPMUHaAa BPYYHYIO.

[.. .conns,keys()] [1].send('hey browser);

- 9T0 OTnpaBuT coo6leHne B 6Gpaysep. Tak 6ygeT pa6oTaTb, €C/u
[eCTBUTENIbHO CHayafa Mbl 3anycTUAN MOAKMYEHNE U3 KOMaHAHOW CTPOKM, a
MOTOM OTKPbIAW CTPaHuLy B 6paysepe.

Ecnm e Mbl XOTUM C€O03AaTb LIMPOKOBELLATENbHYI PacChiKy KaXAoro
MPUXOAALLEr0 COOGLLEHNS BCEM NOJAKNOUYEHHBIM KNMEHTaM, TO:

for (let c of conns) c[0].send(T);
nnu
for (let c of conns.keys()) c.send('!");

He cnepyeT cmewmnsatb Deno ¢ 6e3ronoBbiM 6pay3epHbIM ABUXKOM. Takue
peweHna kKak Zombie, Puppeteer wnum Playwright npeacTtaBnaiotT coboi
aBTOHOMHbIA aBTOMATU3NPYEMbIA Opay3ep W, 06e3yCNOBHO, MNPeAOCTaBNAT
noagepxky napcuHra HTML u onepaunin ¢ DOM wn3 Kopobku. UYToObl
ocyulectBnAtb BCE 310 1 B Node 1 B Deno npuaérca ncnonb3oBaTb crneyuanbHble
onénnoTtekn Tnunajsdom, deno dom wunm cheerio.

Mbl HaumMHanu B Mnase 1c npumepa o6palleHNs K MHTEPHET-PECYPCY C LE/bIO

NpoYnTaTb U3 HEro TeKyllee BpeMs. DTO 3afaya Beb-napcuHra. BoT pewleHne Ha
Deno:
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const myURL = 'https://www.worldtimeserver.com/currenttime_in_GB.aspx’;

const html = await ((await fetch (myURL)).text());
const doc = new DOMParser().parseFromString(html, 'text/html'); // doc: any

console.log(doc.querySelector(‘#theTime') .textContent);

NnctnHr 35. 3omopdHaa deno-peannsauns nssnevyeHns gaHHbix n3 HTML-
CTpaHuubl

3T0T KO 6yaeT paboTaTb U B 6pay3epe.

CpaBHUTe 3TO pelleHune ¢ peweHneM Ha Node ¢ nomolbio Puppeteer
Import puppeteer from ‘puppeteer’;
const myURL = 'https://www.worldtimeserver.com/current_time_in GB.aspx’;

const browser = await puppeteer.launch({ headless: true, args:['—ho-sandbox'] });
const page = await browser,newPage();

await page.goto(myURL);

const selector = '#theTime";
await page.waitForSelector(selector);

const response = await page.$eval(selector, el => el.textContent);
browser.closeQ;
console.log(response);

NinctnHr 36. W3BnevyeHune paHHbIX u3 HTML-cTpaHuubl 6€3ronoBbim
bpay3epom

OTHOCMTENbHO HeAaBHO ((DaKTMYECKM Ha (PUHaNbHbIX 3Tanax paboTbl Hap
3TMM nocobusam) CcTano W3BECTHO O HOBbIM (peimBopke ansa Deno -
https://fresh.deno.dev/ - PyHKUNOHaNbHOCTb KOTOPOro HaXOAWUTCH FAe-TO Mexay
Next.js n Nest.js - mncnonb3yetcs, pasymeercsa, TypeScript, gna onucaHma Ul -
onénuoteka Preact, cepBepHbI PeHAEPUHI W MapLlIpyTU3auMsas Ha OCHOBE
pacnonoXeHusa annos B Nankax. Bo3amMoXXHO, NosiBNieHWe TaKOr0 MHCTPYMEHTapusa
YyCKOpUT npouecc no 3amelleHnto Node Ha Deno.

Llenbto atoro o63opa B (nase 9 6b1710 chopmmpoBaTth obLLee NpeAcTaB/IeHUE 0
Deno, noaTomMy Mbl He Oyaem yrnybnaTbcs B Aetann U NpefocTaBNSIeM UYMTATENHO
fanbHenwmne mnccnefoBaHns. EANMHCTBEHHOE, YTO CTOUT ewé OTMEeTUTb - Deno

169


https://www.worldtimeserver.com/currenttime_in_GB.aspx'
https://www.worldtimeserver.com/current_time_in
https://fresh.deno.dev/

COAEPXUT KomaHay compile, KoTopas B 6ygylieM, BEpPOSITHO, CMOXET 6o
MNPOeKT npeBpawWaTb B €AUHCTBEHHbIA MCNONHUMBINA (alin (B 3aBUCMMOCTM OT
nnatopmbl), UTO [AO/MKHO CWUNbHO YMNPOCTUTL Aennoli. [lo3aTomy 3a 3Tol
BO3MOXHOCTbH €CTb CMbIC/ CNeAnTb.

Bun
Hosasa cuctema, Bun, npeTeHfgyeT Ha To0, 4T0Obl CTaTb CBEPXObLICTPbIM
KOMNUNATOPOM JavaScript B TakMxX npoekTax Kak React unm Next.js.

Bbl moxeTe yctaHoBUTb Bun ¢ nomowsbto kKomaHabl curl -fsSL
https://bun.sh/install | bash ecnn posepseTe 3TOMy WMCTOUYHMKY. ECin He OuyeHb
[l0BepsieTe, TO MOKa 3KCNEPUMEHTbI MOXHO NPOBOAUTL B AOKEP-KOHTENHEPE:

docker run —it -ulimit memlock=-l:-1 jarredsumner/bumedge tail -f
/dev/null

Mocne 3anycka KoHTeilHepa u nony4veHus ero 1D, Hanpumep a8729¢78e808,
MOXXHO MOAKNOUYUTLCA K HEMY W UCCNefoBaTb M3HYTPWU, B TOM 4YUC/Ie BbINOHASA
KOMaHfbl U3 OKYMeHTaLWNn:

docker exec -it a8729c78e808 sh

KoHTeliHep ¢ bun MOXHO KMCNOMb30BaTb B KayeCTBE «OTKPbIBALIKU» (Mbl
obcyxganu ato B nase 7). Hanpumep, MOXHO €034aTb B TeKyLleil nanke gain
index.js ¢ KogoOM Ha JavaScript, a 3aTeM BbINO/IHUTbL KOMaHAY:

docker run  —nit —alimit memlock=-1:-1 -v "$PWD":/usr/src/app -w
lusr/src/app jarredsumner/bumedge bun run index.js

B bun ncnonssyetca He V8 (B otnnume ot Node/Deno), a ABMXOK JavaScript
Core, KoTOpbl fBnsieTca ocHoBoil Safari M MoXeT ObITb 3anyuweH B MacOS
KOMaH[0M

/System/Library/Frameworks/JavaS criptCore.framework/Versions/Current/H
elpers/jsc

Bun 6b11 HanucaH Ha A3blke Zig, KOTOPbIA KOHKYpUpPYHOT ¢ Rust. 3asBneHa
noaaepxka WebSocket, Fetch, ReadableStream, a Tak)e COGCTBEHHbI MeHeLKep
3aBMCUMOCTEN U eLé pag XapakTepucTuK, 3a pasBuTUEM KOTOPbIX OYAeT MHTEPECHO
NnoHabnaaTb
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3ak/noyeHne

O61BbEM NOCObUS U HEXeNaHWe YMHOXaTb HeaKTyalbHble CYLLHOCTU yaepXKanu
aBTopa OT BK/IKOUYEHUNSA B TEKCT OYEHb MHOTUX WMHTEPECHbIX BELLEN, HO, K CHACTbIO,
eXerogHo ny6/uMKYyTCA KHWUMNW, B KOTOPbIX HAa COBPEMEHHbLIX MNpuMepax
paccmaTpuBaeTcs 60/bLIMHCTBO BaXXHbIX aCNeKTOB Be6-pa3paboTKu.

Tak, B KHUre [8] Bbl HaMAETe NPUMeEP COBPEMEHHOrO LENOCTHOrO B3rnsAa Ha
pa3paboTKy C MCNO/b30BaHNEM JavaScript Ha pasHbIX YPOBHSAX CTeKa.

B nocobun He paccmaTpuMBaiCb HEKOTOPblE TEMbl, PacKpbITble WU
3aTPOHYTbIE B OHMaH-Kypce (ayTeHTU(MKaUUA U NOAKNHOYEeHMEe 6a3bl [aHHbIX,
MYC, TectupoBaHue, CI/CD) B cuny wnX CaMOCTOSITEIbHOW C/IOXHOCTH,
Tpebylowen OTAENbHOro0 BHMMaHUA. HO aBTOp HaAeeTcss BEPHYTbCA K HUM B
cnefyrowmnx n3gaHmax.

B nocobum 06WNBHO UCNONb30BaHa MOMYCNEHroBas TEPMUHONOIUSA
pa3paboTunkoB (KONN63kK, 63KaHA, NnpoMucuuULMpoBaThb, 3a4enI0NTL), KOTopas B
OCHOBHOM CBOAUTCS K TOMY, UYTOObl 3anucbiBaTb PYCCKUMU BYKBaMWU aHIINACKME
cnosa ¢ Hebonbwumu pobaeneHnsmn. Tam, rae ato Heygo6Ho (middleware,
production) nnn noka He yaaétcs nogobpartb agekBaTHoOe cooTBeTcTBUE (Stateless),
MCMOMb30BaHbl OPUTMHaNbHbIE TEPMWHbLI C MoAcHeHMAMWU. Kak npeacrtasnseTcs,
BCTpeyas Ha3BaHue (hpenmBOpKa nnm MHCTPYMEHTA, XenaTesbHO
NMONHTepPecoBaTbCS €ro NepeBooM Ha PYCCKMI 53bIK (€CNM TaKOBOW CYLLECTBYET) -
4acTo 3TO NPOSICHSET cneundunky NpuMeHeHus. He UCKAKOYEHO, YTO B Oyayullem
pa3paboTyYMKM CMOrYT MOSMIHOCTbIO MNeperTM Ha JavaScript He TONbKO AnA
nporpamMmnpoBaHuns, HO 1 AN 06LEeHNSs =)

ABTOp 6narogapuT CTYAeHTOB 06pa30oBaTe/IbHOM NporpaMMbl MarnucTpaTtypbl
«Beb-TexHoNnornm», BONPOChbl U BHUMaHMEe KOTOPbIX CTUMYNMPOBanM pa3paboTKy
KOHTEHTa OHNaH-Kypca U aHHOro nocoous.

MpuMUTE NOXeNaHMsa ycrnexa B 0CBOEHUN Beb-pa3pabOTKM U 3KOCUCTEMBI,
CBAA3aHHOW C f3blKOM JavaScript! M0 BO3HMKaOLWMM BONpocam NULKUTe No agpecy
goss@itmo.ru
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Bonpockl Ans caMonpoBepKM

1. CepBep Ha Express 3anyuieH Tak: require(‘express’)(3333).use((rl, r2, next,
a = 5555) => next(42)).get("*', (req, res) => res.send('OK?)).listen(8888);

Kakoil oTBeT 6yfeT oTocnaH 6paysepy NM60 MHOMY KIMEHTY MO KOPHEBOMY
MapLpyTy?

1 42
2. OK
3. 302
4. 500

2. Cepeep Ha Express 3anyuieH Tak: require(‘express’)().get("*', (req, res) =>
res.write('OK")).listen(8888);

UTO HY)XHO yKa3aTb B KayecTBe napametpa nocne curl localhost:8888 utobbl
nonyuntb oTBeT OK no npowectsun Kak MuHUMYM 2000 MUNNUCEKYHA Mnocne
nogaym KomaHabl?

1. —max-tirae 2
2. -max-time 2000
3. -t2000
4., -t2

3. Kakoi Kof oTBeTa cepBepa 0603HayaeT YyCrMewHblA pe3ynbTaT co3faHus
HOBOrO pecypca?

1. 201
2. 200
3. 400
4. 500

4. Kakoi 06bekT B Fetch APl npegocTtaBnseT 4ocTyn K NoToky?

1. Response.body
2. Request.stream
3. Response.stream
4. Response.thread
S. B oTBeT Ha 3anpoc B nNpuiokeHMn Ha EXpress sanporpamMmMmupoBaH Takown

OtBeT: res.end(‘'a') & res.writeHead(200, {b: 1})

Kakoi Kof owunbkKn Mbl YBUAUM MPW NOMbITKe nogayu Takoro sanpoca? (OH
HaunHaeTca ¢ ERR )
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6. Kakoin TepMyH accounnpyaraoforeHepaumeid gnsa foctyna K 6asam
JaHHbIX?

cKaonanHr
MapLUanINHI
cepvanusaums
CTPUHINUKauus

N

7. Kakoi wabsioH (natTepH) LwabnoHM3aumm Ucnosib3yeTca npu 3anosiHeHUn
HTML-wabnoHa nHhopmaymeit ¢ NOMOLLbIO MapKepoB, YKa3zaHHbIX B LLab/ioHe?

1. TemplateView
2. TransformView
3. BoilerplateView
4. BlueprintView

8. Cepsep Ha Express 3anyuleH Tak: require(‘express’)().get("*", (req, res) =>
reswrite("'OK").listen(8888);

Kakum 6yaeT 3HaueHue 3arosioBka oteeTa Transfer-Encoding?

9. B 0TBeT Ha 3anpoc B NPUMIOXKEHMN Ha Express 3anporpaMmmMupoBaH TaKoi
OTBeT: res.end('a’) && reswriteHead({b: 1}

Kakoro Tvna owmnbka 6ygeTt 6poLueHa npu rnogaye Takoro sanpoca?
1. RangeError

2. TypeError

3. SyntaxError

4. BadError

10. Korpa Bo3BpallaemMblii CEPBMCOM pe3ynibTaT oopM/IseTCcsl B BUae TeKCTa
nn6o JSON nmbo ncnonb3yeTcst MHOW TUM KOHTEHTA, TO corflacHo REST 3To

1. npeacTaBiieHne

2. geHTupukartop
3. NAEMMOTEHTHOCTb
4. endpoint
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MpvMepbl 3a4aHnii aBTOMATM3MPOBAHHON MPOBEPKY

3apgaHue «Kog http-cepBepa»

MepeiignTe no agpecy
https://node-server.online/r?id=.#student|20

Bce paHHble KpoMe 0TBeTa YXXe BBEEHbI.

MycTtb QyHKuMs task(x) Bo3BpalwlaeT ak3emnnsap http-cepsepa, co3faHHbINA C
NomoLLbd BCTpoeHHoro Nodejs-moaynsa http. OTOT cepBep He [OMKEH ObITb
3anyuieH / cnywatb Kakoi-nnéo nopt. Mcnonb3yinTe TonbKO res.end (He Hy)XXHbI
3aronoBkn unum T1erm HTML). OH pomxeH ob6pabartbiBaTb fABa MapwipyTa: (1)
/challenge - B 0TBET Ha TaKOW 3anpoc OH A0/MKEH BO3BpallaTh X (2) /api/rv/abc rae
abc - nponsBosibHaA CTpokKa A/IMHOW He MeHee 1 CMMBOJa, COCTOSLWAA TOJIbKO M3
CTPOYHbIX NaTUHCKMX BYKB. B OTBET Ha TaKOW 3anpoc cepsBep 4O/MKEH BO3BpaLLaTh
NepeBepPHYTYIO CTPOKY. Hanpumep: https://kodaktor.ru/api/rviabc [nA Apyrunx
mMapwpyToB npegycmotpeH oteeT No (He Hy>XHO genatb require) B nocnegHem-
HUXXHEM M0J1e HaNnMWKnTe KoA 3Ton PyHKumMun task(x).

3afaHne «Afpec npocToro https-cepeepa ¢ napamMeTpPU30BaHHbIM
MapLUPyTOM»

MepenanTe no agpecy
https://node-server.online/r?id=iavascripter#studentl59

Bce flaHHble KpOMe 0TBeTa y)Ke BBeEHbI.
Hanuwunte KopHeBOW afpec Be6-NPMNOXKEHMA, KOTOpoe No mapwpyTy /login
BblaéT Ball BPEeMeHHbIW NoruH (B JaHHOM c/y4vae C/I0BO javascripter), a no

mapwpyTy /deg/{x| }/{x2} Bbigaét uncnoBon pe3ynbLTaT BO3BEAEHWUS yucna Xi B
CTeneHb X2.
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3agaHne «Apgpec  NPUNOXEHWUSA, BbIYMCAAKWEr0  pasMepsbl
N306paKEeHUSA»

Mepenante no agpecy
httPs://node-server.online/r?id=nodeisworker#studentl84
Bce [JaHHblE KPOME OTBETa Y>X€ BBEEHbI.

HanuwwnTe KopHeBOW agpec paboTatowero no https Be6-npuioXeHns, KOTopoe
no mapwpyTty /login BblgaéT Baw BpeMeHHbIN NOrnH (B faHHOM ciy4yae C/NOBO
nodejsworker)

N NOo MaplwpyTy /size2json nosy4vaet Nno MMeHW nNons image B opmare
multipart/form-data nsobpaxeHue B opmate PNG 1 Bbigaét JSON-CTpoKy Buia
{"width":123,"height":456}, copep>kallyto, COOTBETCTBEHHO, LWWPUHY W BbICOTY
N306paXKeHns B MNKCENAX.
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