Node.|s



[TnaTopma ansd NCNONHEHUS MPOrPaMM,
HanuMcaHHbIX Ha JavaScript



[TporpamMmMmbl MOXXHO pa3aennTb N0 CTENEHN
NnoTpebneHns pasHbiXx PecypcoB —
CPU, mem, 1/O



JTO onpeaenseTcs Habopom onepau i
NPOrpamMMbl, 3aBMCUMbIX OT TEX U UHbIX
B1AOB pecypcoB (bound)



Bblymcnenune yucna drboHavdum — CPU bound,
MOACYET CTPOK B panne - 1/0 bound



Onepaunn B web-npunoxeHumn

YTeHne HTTP 3anpoca  |/O

[TapcuHr HTTP 3anpoca CPU
3anpoc K base gaHHbix /O
3anpoc K AP /O
[eHepauna HTML CPU
OtnpaBka HTML /O



[TOTOK BbIMOMTHEH S

H Idle

cpu

H /o

cpu



B OOHOM TMOTOKe OAHOBPEMEHHO BbITNTOJTHACTCH
TOJIbKO OlH4 Onepal N



OOVH MOTOK, OOWH NOJ/Ib30BaATE b

App OS




/I3Ha4anbHO |/O-onepaunm Obinu
ONOKNPYOLMMY

YnpasneHue nepegaetcd OC 1 BO3BpallaeTcH
MPUNOXEHWIO TONBKO noc/e Toro, Kak OC
3aKOHYUT YTEeHMe UK 3aNnCb AaHHbIX
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OAMH NOTOK, HECKO/IbKO Mob3oBaTenen

App OS

User2 4

N
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bnoknpytouwee I/O HepaUnMOHaNbHO pacxoayeT
pecypc CPU
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Pecypc CPU - oveHb goporow
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“YTeHne 1 K6 gaHHbix ¢ SSD - 28 000 umMKNoB Ha
ofHOM 2Ghz aape

1 ceTeBOe coeanHeHmne — 132 000 000 UMKknoB
Ha oaHOM 2Ghz aape
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C pOCTOM 4YMcna ogHOBPEMEHHbIX
nonb3oBaTeneyn bnokmpyroulee I/O TOpMO3nT
06pPabOTKy HOBbIX 3aMNPOCOB
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Multithreading

App oS App

A
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Multithreading

e [logHATME MOTOKA — AOPOras onepaumns, Ho
ODObIYHO UCMONB3YETCS MY/1/1 \KE MOLHATbIX

e OrpaHnmyeHne Ha KoNmM4ecTBo

o Ka)kabl MOTOK — AONOAHUTENBHAA MaMATb
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Non-blocking I/0

App OS

\ 4

A
I
|
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[PV NCNONB30BAHUN NHTEPMENCA He
bnokupytouwero 1/0, OC cpa3y Bo3BpallaeT
YNPaBAEHWIO MPUNTOXEHNIO

KaK TONbKO pecypc byaeT NpoYnTaH nnu
3anucaH, OC yBegOMUT 00 3TOM NPUIOKEHME
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OaViH 13 NOMYNSPHbIX MOAXOA0B B paboTe C
non-blocking I/O — naTtTepH Reactor aons
OHOMOTOYHbIX MPUIOKEH NI
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BrAto4aeT B cedbsd MCNoNb30BaHMe Apyroro
naTTepHa — Callback
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CI/IHXpOHHOe BbIMOJIHEHNE ONepal i

try {
const data = readFileSync('data.json');

console.log(data);
} catch(err) {
console.error(err);

}
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ACUHXPOHHOE BbINMOHEHWE OnepaLmn

readFileAsync('data.json', (err, data) => {
if (err) {
console.error(err);

}

console.log(data);

1)
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callback Bcerga npét nocnegHM apryMmeHToMm
ACUHXPOHHOW QYHKLNY
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Owmnbka npuxoanT B callback nepBbim
APryMeHTOM
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Callback

Application

Bri3siBaeT
callback mo
CCBLIKE

Knanér coObrTie

Event &Callback

Event| &Callback

Event Queue

3abupaer
camoe
cTapoe

CcOOBITHE

Event
Loop
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Thread

Application
Event loop

Application

Event loop ‘

Application

Event loop ‘
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3anpamnBaeT

/O-peeype Callback Brei3biBaeT
Bo3sspaiaer callback no
CCBIIIKE
yHpapJienue Application
Knanér cobpiTne
Read file &Callback Event| &Callback
Event
Get url | &Callback Event &Callback 3aGupaer Loop
caMmoe
Event Demultiplexer Event Queue crapoc
coOnITHE

Kak Tonbpko pecypc roros,

rarra A AART TTTA
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Thread

Application
Event loop
Application
Event loop
Event Demultiplexer Ecin
oImycrena

Event
Application vent Queue
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Nginx ncnonb3yet naTrepH Reactor
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memory in MB
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Apache vs Nginx

nginx
apache

500

1000

1500

2000

2500

3000

3500

concurrent

connections 3 l



Apache vs Nginx

500 1000 1500 2000 2500 3000 3500  concurrent

connections 3 2



Timers

I/O Callbacks

I/O Polling

Immediates

Close callbacks
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Node.js nocnegoBaTenbHO MPOXOAUT (ha3bl B
KaX[OOM LnKne
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K KaXgou pase nprBsa3aHa OTAebHad
ovyepeab CoObbITUI

35



Timers

I/O Callbacks

I/O Polling

Immediates

Close callbacks
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Timers — da3a, B KOTOPOW NOCNEA0BATENBHO
BbI3bIBAOTCA 0OPabOTUMKM NCTEKLLIMX
TauMepoB
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setTimeout(handler, 2000);

setInterval(handler, 2000);

38



Timers

I/O Callbacks

I/O Polling

Immediates

Close callbacks
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/O Callback — @a3a, B kKoTOpOU
nocnegoBaTeNbHO BbI3bIBAOTCS 0OPAbOTUMKM
BbIMOMHEHHbIX aCMHXPOHHbIX ONepaLnm
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fs.readFile(path, handler);
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Timers

I/O Callbacks

I/O Polling

Immediates

Close callbacks
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/O polling — ®asa, B KOTOPOU NPOUCXOANT
OXuaaHve 3apepuwenus |/O onepaummn

Event Demultiplexer
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/O polling nponcxoauT, ecnu
HEeT COObITUM B APYrMX ovepeasx
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Bpema gonyctnmoe ans /O polling
DACYUTBIBAETCS
KaK Bpems 00 bavkalero TanMepa

45



Timers

I/O Callbacks

I/O Polling

Immediates

Close callbacks
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Immediates — ®a3a, B KOTOPOU
nocnegoBaTeNbHO BbI3bIBAOTCS 0OPAbOTUMKM
co3faHHble setimmediate
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setImmediate(handler);
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Timers

I/O Callbacks

I/O Polling

Immediates

Close callbacks
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Close callbacks - daza, B koTOpOU
nocnegoBaTeNbHO BbI3bIBAOTCS 0OPAbOTUMKM
CBsi3aHHble C 3aKpbiTMeM |/O npouecca
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socket.on('close', handler)
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Timers

Microtasks

I/O Callbacks

Microtasks

I/O Polling

Microtasks

Immediates

Microtasks

Close callbacks
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O4vepenb MVKPO3aaad pa3dbupaeTcs mexay
KaX<0W (Da30M MOKa He onycTeeT
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B xope pazbopa ovepean MUKpo3aaay, OHa
MOXET MOJTHATb cebst BeCcKOHeYHO

o4



Llenb MMKpO3aaay — yMeHbLIAaTb 3aAEPMKY
MEXAY MCMOMHAEMbIMM Y4aCTKaMK KOAa
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NextTicks

Promises Callbacks
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process.nextTick(handler)

S/



Promise.resolve(handler)
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B 2009 Ryan Dahl co3paét Node.js
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B pa3Hbix onepaumoHHbIX cnctemMax kvent
notification interface peannsoBaH No pa3HOMy

/O Completion Port APl B windows,
epoll B linux, kqueue B 0sx
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brbnuoTteka libuv ckpbiBaeT pasHyto
pDeann3aumio 3a erHbIM NHTEPMENCom
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libuv TaK e BK/IOYaeT B cebs peann3aunio
Fvent Demultiplexer, Event Queue n Event Loop

62



OcobeHHOCTM libuy

e Blinux onepaumn Hag NOKaNbHbIMY
(harnamu Bcerga bnokupyrowe (B otamdmne

OT CEeTeBbIX Onepaunm)

o [1ns amMynaumny He6NOKMPYHOLLErO
nosener s libuv ncnonbsyer NOTOKM

e [10 YMONYAHMIO CO3AAETCHA NMYAN 4 MOTOKOB

On problems with threads in Node.js
63


https://www.future-processing.pl/blog/on-problems-with-threads-in-node-js/

[TounTaTb Npo libuv

About libuv
Bert Belder

Design overview
docs.libuv.org

Basics of libuv
docs.libuv.org

o4


https://www.youtube.com/watch?v=nGn60vDSxQ4
http://docs.libuv.org/en/v1.x/design.html
http://nikhilm.github.io/uvbook/basics.html

libuv

v8

Core API
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JavaScript n v8

e OYHKLUMN NEPBOIO Klacca v 3aMblKaHNS

e [0TOB K EventLoop (DOM events, setTimeout)

e OTCyTCTBME Daraxa B BUAE CUHXPOHHbIX
onbnnoTek (Kaky Lua, HanpumMep)

® bLICTpbLIM MIHTEPNPETaTop V8

06


https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8_%D0%BF%D0%B5%D1%80%D0%B2%D0%BE%D0%B3%D0%BE_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B0

Core AP|

APl nng paboTbl ¢ hanioBOU CUCTEMON, ANS
obLleHms no http, norMpoBaHnsa 1 gpyrue

of



[TounTaTb Npo Node.js

Original Node.js presentation
Ryan Dahl

Fvent Loop and the Big Picture
Deepal Jayasekara

How does NodedS work
Fugene Obrezkov
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https://www.youtube.com/watch?v=ztspvPYybIY
https://blog.risingstack.com/node-js-at-scale-understanding-node-js-event-loop/
https://blog.ghaiklor.com/how-nodejs-works-bfe09efc80ca

Getting started
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Ona ycraHoBkM Node.js pekoMeHayeTCs
ncnonsb3oBaThk Node Version Manager

[To3BONSAET OAHOBPEMEHHO YCTAHOBUTH
HECKO/bKO pa3Hbix Bepcuit Node.js

70


https://github.com/creationix/nvm#installation

YcTaHoBka Ha Windows

YCTaHOBKa Ha 0Sx/nix

71


https://github.com/coreybutler/nvm-windows#installation--upgrades
https://github.com/creationix/nvm#installation

Node Version Manager

$ nvm install 9

Downloading and installing node v9.2.0...

Downloading https://nodejs.org/dist/v9.2.0/node-v9.2.0-darwin-x
HAHHAHHAHHAHHAHHAH AR HHA B A AR AHAHHAHHAHHAH AR B AR RS HAHHAHHAHHA
Computing checksum with sha256sum

Checksums matched!

$ nvm use 9
Now using node v9.2.0 (npm v5.5.1)

S nvm 1s
v8.9.1
-> v9.2.0
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Node

$ node -v

v9.2.0

$ node -h

Usage: node [options] [ -e script | script.js | - ] [arguments]

node 1inspect script.js [arguments]
Options:
-v, —--version print Node.js version

$ node -p '2 + 2
4
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Node

$ node --v8-options
Options:
--use_strict (enforce strict mode)
type: bool default: false
-—harmony (enable all completed harmony features)
type: bool default: false

$ node --use-strict --max-old-space-size=4096 index.js
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S node
> 2 + 2

> .help
.break
.clear
.editor
.exit
.help
. load
.save

REPL

Sometimes you get stuck, this gets you out
Alias for .break

Enter editor mode

Exit the repl

Print this help message

Load JS from a file into the REPL session
Save all evaluated commands to a file
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REPL

$ node

> .editor

// Entering editor mode (”D to finish, AC to cancel)
let a = 2;

a *x 2;

4

>
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Monynu

i



HTOObI yNPOCTUTL Pa3pabOoTKy U
TEeCTUPOBAHWME NPUNOXKEHUS — KO, PA3AenatoT
Ha HebObLLUME N30NVPOBAHHbBIE MOAYM

78



Moaynb ansg nnatopmbl Node.js — oTaenbHbIM
(hann ¢ Kogom Ha JavaScript
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Node.js nobaBngeT BOSMOXHOCTb
KMNOPTNPOBATh PYHKLMOHANBbHOCTb 13
OHOr0 MOAYNSA N UMMOPTMPOBATH €€ B APYIrOM
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BO3MOXHOCTI MMMOPTa 1 3KCNOPTa ONUCAHb
cneunmukagmen Modules/1.1.1

81


http://wiki.commonjs.org/wiki/Modules/1.1.1

CrneumdrKaumnsa paspabaTbiBaeTcs rpynmnom
CommonJsS, KoTopag MblTaeTcs
CTaHAapTM3MpPOBaTh pas3nnyHblie API

82


http://wiki.commonjs.org/wiki/CommonJS

Moaynb

// file: 1dindex.js

function sum(nums) {

return nums.reduce((acc, num) => acc + num);

function average(...nums) {
return sum(nums) / nums.length;

average(1, 2, 3); // 2
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JKCMOPT U3 MOaY N4

// file: average.js

function sum(nums) {

return nums.reduce((acc, num) => acc + num);

module.exports = function average(...nums) {
return sum(nums) / nums.length;

34



Node.js 015 Kaxaoro Moayna aenaet
0OCTYMHbIM 06beKT module, KOTOPbIN
OMMCbIBAET MOAY/b

85



/13 MOAYNS SKMNOPTUPYETCS 3HAYEHNE
nomelléHHoe B none module.exports

ITO MOXET ObITb PYHKLUS, KOHCTPYKTOP,
O0ODBEKT, YMCO, «KNACC» — YTO YrOAHO

86



[TO YMOMYAHUIO eXPOrts XpaHUT NyCTOM OO bEeKT

87



MIMOopT Moayn4
// file: 1dindex.js
const average = require('./average');

average(1, 2, 3); // 2
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Node.js COnepXnT BCTPOEHHbIE MOAYNM

Hanpumep, fs ana paboTbl ¢ harnamu
nnu util co BcmomoratensHbIMU YTUANTAMK

Mbl MOXeM 1x MMTTIOPTMPOBATb B CBOW MOV

89



VIMOOPT BCTPOEHHOIO MOAY/S
// file: 1dindex.js
const { format } = require('util');

const average = require('./average');

format('Average 1is %d', average(l, 2, 3)); // Average is 2
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Node.js mogaep)KrBaeT MMNOPT 13 (PanioB

Da3HbIX TUMOB — |SON, |S, M]S.
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MImnopT JSON

// file: data.json

{
"year": 1703
¥

// file: 1dindex.js
const data = require('./data.json');

console.log(data); // { year: 1703 }
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CyulectBeHHas 4yacTb Koga Node.js
HanmcaHa Ha JavaScript

Kod MOayNnbHOW CUCTEMbI OMMUCAH B (danne
/lib/module.js Ha GitHub

93


https://github.com/nodejs/node/blob/v9.2.0/lib/module.js

Moaynuv N3HyTpu

function require(path) {
return Module._load(path);

function Module() {
this.exports = {};
this.filename = null;
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Moaynu n3HyTpu

Module._load = function(path) {
var filename = Module._resolveFilename(path);

var module = new Module();
module.load(filename) ;

return module.exports;

Module._resolveFilename = function(path) {

// ./average -> /Users/gogoleff/lecture/average.js
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Moaynu n3HyTpu

const path = require('path');

Module.prototype.load = function(filename) {

this.filename filename;

var extension path.extname(filename) || '.js';

Module._extensions[extension] (this, filename);

3
Module._extensions['.js'] = function (module, filename) {};

Module._extensions['.mjs'] = function (module, filename) {};
Module._extensions['.json'] = function (module, filename) {};
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Moaynu n3HyTpu
const fs = require('fs');

Module._extensions['.json'] = function(module, filename) {

var content = fs.readFileSync(filename, 'utf8');

module.exports = JSON.parse(content);

s
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Moaynu n3HyTpu

const json = require('./data.json');

function require(path) {
return Module._load(path);

Module._load = function(path) {
// ... nony4yaem nofHbIN NyTb Ao ¢alina
module.load(filename);

return module.exports;

Module.prototype.load = function(filename) {
// ... y3Haém pacuupeHue danna
Module._extensions[extension] (this, filename);

15

Module._extensions['.json'] = function(module, filename) {
var content = fs.readFileSync(filename, 'utf8'");
module.exports = JSON.parse(content);

15

98



Moaynu n3HyTpu

Module._extensions['.js'] = function(module, filename) {
var content = fs.readFileSync(filename, 'utf8');

module._compile(content, filename);

s
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Moaynu n3HyTpu

const vm = require('vm'); // [Ans uHTepnpeTauun Kopga B V8

Module.prototype._compile = function(content, filename) {

s

var wrapper = Module.wrap(content);

// (function (exports, require, module, __filename, __dirname) {',
// module.exports.average = function () {}
/1 3)s

var compiledWrapper = vm.runInThisContext(wrapper); // lNoxoxe Ha eval
var dirname = path.dirname(filename);

compiledWrapper.call(

this.exports, // —-> this - cceinka Ha module.exports
this.exports, // —> exports - ccbinka Ha module.exports
require, // —> require

this, // —> module

filename, // —-> __filename - dann mopyns

dirname // —-> __dirname - pgupekTopus mMopyns

)
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Moaynb

// file: 1dindex.js

console. log(module. filename);

// /Users/gogoleff/lecture/index.js

console.log(__filename);
// /Users/gogoleff/lecture/index.js

console.log(this === module.exports);

// true

console.log(exports === module.exports);
// true
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JKNOPT 13 MOAYN4
// file: average.js
function sum(nums) {}
module.exports.average = function(...nums) {}

// MoxHO Tak
exports.average = function(...nums) {}

// Wnn Tak
this.average = function(...nums) {}

// Ho He Tak!
exports = function(...nums) {}
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KewwnpoBaHue MMNopTa

// file: counter.js

let counter = 1;
module.exports = () => counter++;
// file: 1dindex.js

var counter = require('./counter');

var anotherCounter = require('./counter'); Bo3bMET u3 Kewa

console.log(counter()); // 1
console.log(counter()); // 2
console.log(anotherCounter()); // 3
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Moaynu n3HyTpu

Module._cache = Object.create(null);

Module._load = function(path) {
var filename = Module._resolveFilename(path);

if (Module._cache[filename])
return Module._cache[filename].exports;

var module = new Module();
Module._cache[filename] = module;
module.load(filename);

return module.exports;

104



Moaynu MMAOPTUPRYOTCA OAVH Pa3 1 3aTeM
KeLMPYKTCS MO abCoNtOTHOMY NyTW A0 (aina

K3l MOXXHO MOCMOTPETL B NoNe require.cache
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KewwnpoBaHue MMNopTa
// file: 1index.js
const average = require('./average');

console.log(require.cache);

/1A

// '/Users/gogoleff/lecture/average.js': Module {

// exports: { average: [Function: average] },

// filename: '/Users/gogoleff/Downloads/average.js'
/] }

// A TaK MOXHO OYUCTUTb Keul
delete require.cache[path.resolve('./average.js')];
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Moaynb, C KOTOPOro Ha4MHaeTCH
MHTepnpeTaumd, Ha3blBaeTCA MaBHbIM

CCblfIKa Ha Hero XpaHuTcd B nose require.main

107



[NaBHbIN MOOY/b

// file: average.js

const isMain = require.main === module; // false
// file: 1dindex.js

const average = require('./average');

const isMain = require.main === module; // true

S node index.js

108



CLI

109



[TapamMeTpbl KOMaHAHOW CTPOKU

S node index.js —--name=sergey

console.log(process.argv);

// [ '/Users/gogoleff/.nvm/versions/node/v9.2.0/bin/node',
// '/Users/gogoleff/lecture/index.js',

// '—-—-name=sergey' |]
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[TapamMeTpbl KOMaHAHOW CTPOKU

const { argv } = process;
const nameArg = argv.find(arg => arg.startsWith('--name="));
const [key, value] = nameArg.slice(2).split('=");

console.log( Hello, ${value}’);

S node index.js --name=Sergey
Hello, Sergey
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[lepemMeHHbIe OKPYKEHUS

S node NODE_ENV=production index.js

console.log(process.env.NODE_ENV) ;
// production

console.log(process.env);

VAR

// C

// USER: 'gogoleff',

// NODE_ENV: 'production'
// C

/1 }

112



[lepemMeHHbIe OKPYKEHUS

const { argv, env } = process;
const nameArg = argv.find(arg => arg.startsWith('--name=")) ||
const [key, value] = nameArg.slice(2).split('=");

console.log( Hello, ${value || env.USER} );

S node index.js
Hello, gogoleff
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OKpYXEeHME XPaHNUT MHOXECTBO HAaCTPOeK
(mepeMeHHbIX) B BUAE Nap «KAY=3Ha4YeH ey

[py co3paHum NpoLuecca, oH nonyyaet
NIOKaNbHYH KOMMIO OKPYXKEHNS]

114



B windows K4 nepemMeHHbIX OKPYKEH WS
DerncTpoHe3aBnCMbI!
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[lepemMeHHbIe OKPYKEHUS

S node NODE_ENV=production index.js

// file: module.js
process.env.NODE_ENV = 'development';
// file: 1dindex.js
require('./module');

console.log(process.env.NODE_ENV) ;
// development
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NODE_ENV ncnonsb3yetTca MHOMMmU

bnbnoTekamu, 4TobbI oNpeaenTh
OKPYXEeHMe, rae 3anyCcKaeTcs NPUNoKeHne

Hanpumep, ecn React BUANT B 3TOU
nepeMeHHOW 3HaveHne production, TO OH
0enaet AONOHUTEeNbHbIE ONTUMU3ALMY
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Node.js MCNOMb3yeT NyTb YKa3aHHbIN B
NODE_PATH gns noncka moayneu

118



NODE_PATH

// be3 ykazaHua NODE_PATH
require('/home/gogoleff/common/module.js');

$ node NODE_PATH=/home/gogoleff/common/ 1index.js

// C ykazaHumem NODE_PATH
require('module.js');
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YBENYNUTb KONMYECTBO MOTOKOB A5 PabOThl C
NOKaNbHbIMK MariaMmm MOXHO B MepemMeHHOM
UV_THREADPOOL_SIZE
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[Tonb30BaTENbCKNM BBOA

const { createInterface } = require('readline');

const session = createlnterface({

input: process.stdin,
output: process.stdout

1)

session.question('What is your name?', name => {
rl.write( Hello, ${name} );
session.close();

1)

S node index.js
What is your name? Sergey

Hello, Sergey 121



CTaHOapTHbIE MOTOKM BBOAA/BbIBOAA

// 3KBMBaneHTHoO console.error
process.stderr.write('Some error');

// JkBuBaneHTHo console. log

process.stdout.write('Information message');

$ node index.js 2>stderr.log 1>stdout.log

$ cat stderr.log
Some error

$ cat stdout.log
Information message
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CTaHOapTHbIE MOTOKM BBOAA/BbIBOAA

process.stdin.setEncoding('utf8');

process.stdin.on('readable', () => {

const input = process.stdin.read();

if (input) {
process.stdout.write(input);
}
1)

$ echo 'User dinput' | node index.js
User 1input

123



BbIXO4 N3 NPUNOXKeH4

process.exit(l); // O no ymon4yaHuw
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process.exit ybnsaeT npoLecc MakCUMasabHO
ObICTPO, He AOXKMAASCh 3aBepeLleHNs
ACUHXPOHHbIX onepaumn!
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Beb-npurnoxeHmne
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Mopynb events

const EventEmitter = require('events');

const emitter = new EventEmitter();

emitter.on('log', console.info);

emitter.emit('log', 'Hello!'); // Hello!
emitter.emit('unknown event'); // Do nothing

emitter.emit('error');
// Uncaught, unspecified "error" event.
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Bcerga npuBsisbiBaniTe 06paboTHMK K
COOBITUIO error
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Ecnu K cobbITro NnpnBsA3aHo bonee 10
0bpaboTymnkoB, Node.js 3ano03puT HenagHoe

BO3MOMHO Mbl TNLLIHWM Pa3 NPYBA3bIBAEM
OOWH 1 TOT Xe 06pabOoTUMK UK HE
OTBS13bIBAEM, BbI3bIBAS YTEUKY NAMATN

MoxHO ycnokonTb Node.js yBennyms
3HaYeHue emitter.setMaxListeners(42)
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http-cepBep
const http = require('http');
const server = new http.Server();

server.on('request', (req, res) => {
res.end('Hello, Anonymous!');

1)

server.listen(8080);
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http-cepeep

const http = require('http');
const { parse: parseUrl } = require('url');
const { parse: parseQuery } = require('querystring');

const server = new http.Server();
server.on('request', (req, res) => {
const { query } = parseUrl(req.url); // name=Sergey

const { name } = parseQuery(query); // Sergey

res.end( Hello, S$S{name}! );

1)

server.listen(8080);
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ObbeKT req

server.on('request', (req, res) => {
console.info(req.url); // /?name=Sergey
console.info(req.method); // GET

console.info(req.headers); // { 'accept-encoding': 'gzip' }

1)
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Ob6beKT res

server.on('request', (req, res) => {
res.setHeader ('content-type', 'text/html'");

res.write('Hello,"');
res.write('<strong>Anonymous</strong>"');
res.end('!")

1)
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Mopaynb url

url.parse('https://yandex.ru/");
/1A

// protocol: 'https:',
// host: 'yandex.ru',
// path: '/',

/]

/] 3

url.format ({
protocol: 'https:',
host: 'yandex.ru'

})s
// https://yandex.ru/
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Mopaynb querystring

querystring.parse('foo=bar&arr=a&arr=b");

/1A

// foo: 'bar',
// arr: ['a', 'b']
/] }

querystring.stringify({
foo: 'bar',
arr: ['a', 'b']

1)

// foo=bar&arr=a&arr=b
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http-KnneHT

const http = require('http');

const req = http.request({

hostname: 'localhost',
port: 8080

1)
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http-KnneHT

req.on('response', response => {

1)

let body = "';

response.on('data', chunk => {
body += chunk; // res.write();

1)

response.on('end', () => {
console.info(body); // res.end();
1)
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[louynTaTbh NPO MOAYNM

Node.js Guides
nodejs.org

Node.js APl docs
nodejs.org

16. Modules
Exploring.js
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https://nodejs.org/en/docs/guides/
https://nodejs.org/api/
http://exploringjs.com/es6/ch_modules.html

npm
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[Tpexae 4em HanmcaTb CBOW MOAY/b,
DACCMOTPUTE YXKe CyLIeCTBYrOLW e
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[ns TOro 4T0ObI NOAENUTLCSH CBOUM MOAYNEM,
13 HEro HEeOOXOAMMO CAeNaThb NakeT
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[TakeT — 3TO MOAYNb M/IC (hann-MaHUdeCT
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Co3pgaHue panna MaHumecTa

$ npm 1init
package name: (average)
version: (1.0.0)

description: Calculate average number

author: Sergey Gogolev

license: (ISC) MIT

About to write to /Users/gogoleff/lecture/average/package.json

"name": "average",

"version": "1.0.0",

"description": "Calculate average number",
"author": "Sergey Gogolev",

"license": "MIT"
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package.json

"name": "average",

"version": "1.0.0",

"description": "Calculate average number"
"author": "Sergey Gogolev",

"license": "MIT"
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https://docs.npmjs.com/files/package.json

YCTaHOBKA 3aBUCUMOCTEMN

$ npm install lodash
npm notice created a lockfile as package-lock.json. You should

+ lodash@4.17.4
added 1 package from 2 contributors and audited 1 package in 1.

const { sum } = require('lodash'");

exports.average = (...nums) => sum(nums) / nums.length;
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3aBMCUMOCTU YCTaHaBAMBAKOTCS B
nmpekToputo node_modules

DOYHKUMS require NLeT B HEW MOOYN,
eCNN He HaxoauUT BCTPOEHHOTIO
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3aBUCMOCTI MUKCUPYHOTCA B package.json
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package.json

"name": "average",
"version": "1.0.0",
"description": "Calculate average number",
"author": "Sergey Gogolev",
"license": "MIT",
"dependecies": {
"lodash": "4.17.4"
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[TakeTbl NyONNKYOTCS B peecTp NPmjs.com

Heobxo4nMbl MaKeT MOXHO NOWCKaTh TaMm
K B bonee yaobHOM CepBMUCE NPMS.IO
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https://www.npmjs.com/
https://npms.io/

package-lock.json

$ cat package-lock.json

"name": "average",
"version": "1.0.0",
"lockfileVersion": 1,
"requires": true,
"dependencies": {
"lodash": {
"version": "4.17.4",

"resolved": "https://registry.npmjs.org/lodash/-/lodash-4.1
"integrity": "shal-eCA6TRwyiuHYbcpkYONptX9AVa4="
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https://docs.npmjs.com/files/package-lock.json

Ecnu ectb ann package-lock.json, npm
YCTAHOBUT 3aBUCKMOCTU COTMNACHO eMY

ECnv HeT, Nnpm yCTaHOBUT 3aBMCUMOCTY
COMMacHO package.json 1 creHepupyeT Ha ero
OCHOBe package-lock.json
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package-lock.json rapaHTupyeT, 4TO y BCEX
Da3pPabOTHMKOB 1 Ha BCEX cepBepax byaeT
YCTAaHOBNEH UAEHTUYHbIN Habop NakeToB
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