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CerogHs

PaboTa ¢ harnamu

[ToTokM (Stream)
[poueccs (Child Processes)
[ToToku (Worker Threads)

OTnagka



PaboTa c harnamMu




Buffer

Maccvs banT
KﬂaCC ,D,ﬂ?l pa6OTb| C 6|/|HapH|:>II\/II/I |EllaHHIDII\/II/I

bytep MOXHO paccMaTpMBaTb Kak MacCKB
4ymcen, orpaH4YeHHbIX gManasoHoM 0-255

Kaxpoe Yncno npeacrapnaet banT



Buffer

NHnumanmnsauna

// Bbigpensiem 6ydep 3apgaHHOro pasmepa
const buffer = Buffer.alloc(5);

console.log(buffer);

// <Buffer 00 00 00 00 00>



Buffer

NHnumanmnsauna

// BbicTpoe BbigeneHne 6ydepa
const buffer = Buffer.allocUnsafe(5);

console.log(buffer);

// <Buffer 00 00 00 00 00>



Buffer

NHnumanmnsauna

// Bbipensiem 6ydep 3apgaHHOro pasmepa, 3anoSIHAEM [aHHbIMU
const buffer = Buffer.alloc(5);

buffer.fill('ab"')
console.log(buffer);

// <Buffer 61 62 61 62 61>



Buffer

NHnumanmnsauna

// Bbipensiem 6ydep 3apgaHHOro pasmepa, 3anoSIHAEM [aHHbIMU
const buffer = Buffer.alloc(5, 'ab');

console.log(buffer);

// <Buffer 61 62 61 62 61>



Buffer

NHnumanmnsauna

// Co3paem bydep n3 nepegaHHoro obbvekTa
const buffer = Buffer.from('Hello, world!"');

console.log(buffer);

// <Buffer 48 65 6c 6¢c 6f 2c 20 77 6f 72 6¢c 64 21>



Buffer

KognpoBKM

const msg = Buffer.from([
Ox2f, Ox04, O0x3d, 0x04, 0x34, 0x04,
Ox35, 0x04, Ox3a, 0x04, O0x41, 0Ox04

1)

msg.toString(); // Mo ymonuanuw: utf-8
// \uG004=\u00044\udOE45\ufeO4:\uCEE4A\uOOO4

msg.toString('ucs-2"');
// AHpekc
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PaboTa ¢ harnamu

YT1eHune

import fs from 'fs';

fs.readFile(__filename,
console.log(data);

1)

(error:

Error, data: Buffer) => {
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PaboTa ¢ harnamu

YT1eHune

import fs from 'fs';

fs.readFile(__filename, (error: Error, data: Buffer) => {
console.log(data);

1)

fs —moaynb ansg paboTbl C aroBOW CUCTEMON
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PaboTa ¢ harnamu

YT1eHune

import fs from 'fs';

fs.readFile(__filename, (error: Error, data: Buffer) => {
console.log(data);

1)

__filename = noAHbIV NYTh A0 TeKyLero danna
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PaboTa ¢ harnamu

YT1eHune

import fs from 'fs';

fs.readFile(__filename,
console.log(data);

1)

(error:

Error, data: Buffer) => {
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PaboTa ¢ harnamu

YT1eHune

import fs from 'fs';

fs.readFile(__filename,
console.log(data);

1)

(error:

Error, data: Buffer) => {
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PaboTa ¢ harnamu

YT1eHune

import fs from 'fs';

fs.readFile(__filename,
console.log(data);
1)

(error:

Error, data: Buffer) => {

// <Buffer 69 6d 70 6f 72 74 20 2a ... 110 more bytes>
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PaboTa ¢ harnamu

fs.readFile(__filename,

V13 bydepa B TEKCT

(error: Error, data: Buffer) => {

console.log(data.toString('utf-8'));

1)

fs.readFile(__filename,

(error: Error, data: Buffer) => {

console.log(data.toString());

1)

fs.readFile(__filename,
console.log(data);

1)

'utf-8', (error: Error, data: string) => {
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PaboTa ¢ harnamu

3anuco

import fs from 'fs';
const data = 'Hello, world!";
fs.writeFile('file.txt', Buffer.from(data),

if (err) {
process.exit(1l);

1)

(error:

Error) => {
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PaboTa ¢ harnamu

3anuco

import fs from 'fs';
const data = 'Hello, world!";
fs.writeFile('file.txt', data, 'utf-8', (error:

if (err) {
process.exit(1l);

1)

Error)

19



PaboTa ¢ harnamu

3anuco

import fs from 'fs';
const data = 'Hello, world!";
fs.writeFile('file.txt', data, (error: Error) => {

if (err) {
process.exit(1l);

1)

fs.appendFile('file.txt', '"And also hello to UrFU', 'utf-8");

20



PaboTa ¢ hannamu

CMHXPOHHbIE aHanoru

fs.readFileSync(...);

fs.writeFileSync(...);

fs.appendFileSync(...);

BAOKMPYIOT MOTOK BbIMONHEHWS MPOrpaMMbl

21



PaboTa ¢ harnamu

Promise

fs.promises.readFile(...);

fs.promises.writeFile(...);

fs.promises.appendFile(...);

Stability: 1 - Experimental

22



PaboTa ¢ harnamu

fs.readFile(__filename, (error: Error, data: Buffer) => {
console.log(data);

1)

[laHHble 3anucbiBatoTCa B Buffer

TONBbKO KOrAa BeChb (all NPOYMTaH, AaHHbIE
nepefatnTcs B 06paboTumk
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Hello Node.js

Hello Node.js

F‘eoei\fi 0x48| |0x65( [0x6c| |Ox6c| |Ox61] 0x20| joxde
H e | | o N
ﬂe} 0x48| 10x65| |Ox6c| |Ox6c| |Ox6f| Ox20| POxde
H e I | o N
Ox6f| Ox64| |Ox65| Ox2e| Ox6a| Ox73
o d B j s

Send

Consumer

h 4

Consumer
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Hello Node.js

Hello Node.js

h 4

Consumer

Receive [ l0x48| l0x65| [0x6¢c| [0x6c| [0x6f| ox20| joxde| | Send
H e | | o N
Receive | |ox6f| jox64| j0x65| Jox2e| ox6a| jox73 Send
0 d e i s

h 4

Consumer
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[ TOTOKW

Stream

26



[TOTOKM

[1aHHble TOTOBbI 415 0OPAbOTKM, KaK TOMTbKO
bygeT npoumnTaH nepbiv chunk

v/ JKOHOMWS PECYypCoB

v/ JKOHOMIMS BPpEMEH M

21



ApXmMBaTop

import fs from 'fs';
import zlib from 'zlib';

fs.readFile(__filename, (_, fileBuffer: Buffer) => {

zlib.gzip(fileBuffer, (_, gzipBuffer: Buffer) => {

fs.writeFile(__filename + '.gz', gzipBuffer,
console.log('Success');
1)
1)
1)

0 =>{
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Elie ogHa npobnema

Buffer B V8 He MOeT bbITb bo/blLue
Ox3FFFFFFF bytes ~1 Gb

File size is greater than possible Buffer:
OX3FFFFFFF bytes

29



ApXmMBaTop

icnonb3yem noToxu

import fs from 'fs';
import zlib from 'zlib';

// read | gzip | write

fs.createReadStream(__filename)
.pipe(zlib.createGzip())
.pipe(fs.createWriteStream(__filename + '.gz'))
.on('finish', () => console.log('Success'))
.on('error', () => console.error('Error!");
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ApXmMBaTop

icnonb3yem noToxu

import fs from 'fs';
import zlib from 'zlib';

// read | gzip | write

fs.createReadStream(__filename)
.pipe(zlib.createGzip())
.pipe(fs.createWriteStream(__filename + '.gz'))
.on('finish', () => console.log('Success'))
.on('error', () => console.error('Error!");
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ApXmMBaTop

icnonb3yem noToxu

import fs from 'fs';
import zlib from 'zlib';

// read || gzip | write

fs.createReadStream(__filename)
.pipe(zlib.createGzip())
.pipe(fs.createWriteStream(__filename + '.gz'))
.on('finish', () => console.log('Success'))
.on('error', () => console.error('Error!");
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ApXmMBaTop

icnonb3yem noToxu

import fs from 'fs';
import zlib from 'zlib';

// read | gzip | write

fs.createReadStream(__filename)
.pipe(zlib.createGzip())
.pipe(fs.createWriteStream(__filename + '.gz'))
.on('finish', () => console.log('Success'))
.on('error', () => console.error('Error!");
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ApXmMBaTop

icnonb3yem noToxu

import fs from 'fs';
import zlib from 'zlib';

// read | gzip || write

fs.createReadStream(__filename)
.pipe(zlib.createGzip())
.pipe(fs.createWriteStream(__filename + '.gz'))
.on('finish', () => console.log('Success'))
.on('error', () => console.error('Error!");
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ApXmMBaTop

icnonb3yem noToxu

import fs from 'fs';
import zlib from 'zlib';

// read | gzip | write

fs.createReadStream(__filename)
.pipe(zlib.createGzip())
.pipe(fs.createWriteStream(__filename + '.gz'))
.on('finish', () => console.log('Success'))
.on('error', () => console.error('Error!");
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ApXmMBaTop

icnonb3yem noToxu

import fs from 'fs';
import zlib from 'zlib';

// read | gzip | write

fs.createReadStream(__filename)
.pipe(zlib.createGzip())
.pipe(fs.createWriteStream(__filename + '.gz'))
.on('finish', () => console.log('Success'))
.on('error', () => console.error('Error!");

Stream - peannsyet MeTofbl EventEmitter 5



Brabl MOTOKOB

Readable - pna 4yteHmd

Writable - ong 3anmncu
Duplex - gns yteHns v 3anucu

Transform - Duplex, HO c Npeocbpa3oBaHVEM

37



Brabl MOTOKOB
Readable

const s: fs.ReadStream = fs.createReadStream(__filename);

http.request({ hostname: 'yandex.ru' })
.on('response', (res: http.IncomingMessage) => {
res.on('data', (chunk: Buffer) => {});
res.on('end', () => {});

1)

data — npu nony4eHnn YaHKa AaHHbIX
end - Npu 3aBepLIEHNI AaHHbIX B MOTOKe
close — npu 3aKpbITUM NOTOKA

error — B C1ly4ae olmnoKm
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Brabl MOTOKOB

const s: fs.WriteStream =

server.on('request', (req,
res.write('Hello, ');
res.write('World!"');
res.end();

1)

error — B C1ly4ae olmnoKm

Writable

fs.createWriteStream(__filename);

res: http.ServerResponse) => {
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Brabl MOTOKOB

Duplex, Transform

CoKeTbl
Kpnntorpadus

CxaTne 1 KogmpoBaHue

40



[ lepepbiB

41



[ Ipoueccsl
Child Process

47



3anyckaem npotiecc

child_process.exec

import { exec } from 'child_process';

const ls = exec('ls -1 /home',

(error: Error, stdout: string, stderr: string) => {
if (error) {

console.error( exec error: ${error} );

console.log( stdout: ${stdout} );
console.log( stderr: ${stderr} );
1)
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3anyckaem npotiecc

child_process.exec

import { exec } from 'child_process';

const ls = exec('ls -1 /home',

(error: Error, stdout: string, stderr: string) => {
if (error) {

console.error( exec error: ${error} );

console.log( stdout: ${stdout} );
console.log( stderr: ${stderr} );
1)
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3anyckaem npotiecc

child_process.exec

import { exec } from 'child_process';

const ls = exec('ls -1 /home',

(error: Error, stdout: string, stderr: string) => {
if (error) {

console.error( exec error: ${error} );

console.log( stdout: ${stdout} );
console.log( stderr: ${stderr} );
1)
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3anyckaem npotiecc

child_process.exec

import { exec } from 'child_process';

const ls = exec('ls -1 /home',

(error: Error, stdout: string, stderr: string) => {
if (error) {

console.error( exec error: ${error} );

console.log( stdout: ${stdout} );
console.log( stderr: ${stderr} );
1)
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3anyckaem npotiecc

child_process.exec

import { exec } from 'child_process';

const ls = exec('ls -1 /home',

(error: Error, stdout: string, stderr: string) => {
if (error) {

console.error( exec error: ${error} );

console.log( stdout: ${stdout} );
console.log( stderr: ${stderr} );
1)
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3anyckaem npotiecc

child_process.spawn

import { spawn } from 'child_process';
const 1ls = spawn('ls', ['-1', '"/home']);

ls.stdout.on('data', (data: string) => {
console.log( stdout: ${data} );

1)

ls.stderr.on('data', (data: string) => {
console.log( stderr: ${data} );

1)

ls.on('close', (code: number) => {

48



3anyckaem npotiecc

child_process.spawn

import { spawn } from 'child_process';
const 1ls = spawn('ls', ['-1', '"/home']);

ls.stdout.on('data', (data: string) => {
console.log( stdout: ${data} );

})s

ls.stderr.on('data', (data: string) => {
console.log( stderr: ${data} );

})s

ls.on('close', (code: number) => {
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3anyckaem npotiecc

child_process.spawn

import { spawn } from 'child_process';
const 1ls = spawn('ls', ['-1', '"/home']);

ls.stdout.on('data', (data: string) => {
console.log( stdout: ${data} );

})s

ls.stderr.on('data', (data: string) => {
console.log( stderr: ${data} );

})s

ls.on('close', (code: number) => {
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3anyckaem npotiecc

child_process.spawn

import { spawn } from 'child_process';
const 1ls = spawn('ls', ['-1', '"/home']);

ls.stdout.on('data', (data: string) => {
console.log( stdout: ${data} );

1)

ls.stderr.on('data', (data: string) => {
console.log( stderr: ${data} );

1)

ls.on('close', (code: number) => {

5l



ChildProcess

CobbITud

close — npu 3aKpbITKK BBOAA/BbIBOAA
error — Npu owWrbKe paboTbl C NPOLECCOM
exit — npw 3aBeplieHn npotiecca

message — HOBOE COO6LI.I,€H|/I€
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[TOTOKW
Worker Threads

53



JavaScript

KrBeM B OIHOM MOTOKe

import fs from 'fs';

fs.readFile(__filename, 'utf-8', (error: Error, data: string) => {
const lines = data.split('\n');

for (const line of lines) {
someComputation(line);

1)

o4



JavaScript

KrBeM B OIHOM MOTOKe

import fs from 'fs';

fs.readFile(__filename, 'utf-8', (error: Error, data: string) => {
const lines = data.split('\n');

for (const 1line of lines) {
someComputation(line);

1)
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Worker Threads

Hello, world!

import { Worker, disMainThread, parentPort } from 'worker_threads';

if (isMainThread) {
const worker = new Worker (__filename);

worker.on('message', (message: string) => {
console.log(message);
1)
} else {
parentPort.postMessage('Hello, world!");
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Worker Threads

Hello, world!

import { Worker, disMainThread, parentPort } from 'worker_threads';

if (disMainThread) {
const worker = new Worker (__filename);

worker.on('message', (message: string) => {
console.log(message);
1)
} else {
parentPort.postMessage('Hello, world!");

S/



Worker Threads

Hello, world!

import { Worker, disMainThread, parentPort } from 'worker_threads';

if (isMainThread) {
const worker = new Worker (__filename);

worker.on('message', (message: string) => {
console.log(message);
1)
} else {
parentPort.postMessage('Hello, world!");
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Worker Threads

Hello, world!

import { Worker, disMainThread, parentPort } from 'worker_threads';

if (isMainThread) {
const worker = new Worker (__filename);

worker.on('message', (message: string) => {
console.log(message);
1)
} else {
parentPort.postMessage('Hello, world!");
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Worker Threads

Hello, world!

import { Worker, disMainThread, parentPort } from 'worker_threads';

if (isMainThread) {
const worker = new Worker (__filename);

worker.on('message', (message: string) => {
console.log(message);
1)
} else {
parentPort.postMessage('Hello, world!");
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Worker Threads

[lepefaya apryMeHTOB

import fs from 'fs';
import { Worker, isMainThread, parentPort, workerData } from 'worker_threads';

if (isMainThread) {
fs.readFile(__filename, 'utf-8', (error: Error, data: string) => {
const lines = data.split('\n');

for (const line of lines) {
const worker = new Worker(__filename, { workerData: line });

worker.on('message', console.log)

1)
} else {
parentPort.postMessage (someComputation(workerData));

6l



Worker Threads

[lepefaya apryMeHTOB

import fs from 'fs';
import { Worker, isMainThread, parentPort, workerData } from 'worker_threads';

if (isMainThread) {
fs.readFile(__filename, 'utf-8', (error: Error, data: string) => {
const lines = data.split('\n');

for (const line of lines) {
const worker = new Worker(__filename, { workerData: line });

worker.on('message', console.log)

1)
} else {
parentPort.postMessage (someComputation(workerData));
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Worker Threads

[lepefaya apryMeHTOB

import fs from 'fs';
import { Worker, isMainThread, parentPort, workerData } from 'worker_threads';

if (isMainThread) {
fs.readFile(__filename, 'utf-8', (error: Error, data: string) => {
const lines = data.split('\n');

for (const line of lines) {
const worker = new Worker(__filename, { workerData: line });

worker.on('message', console.log)

1)
} else {
parentPort.postMessage (someComputation(workerData));
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Worker Threads

[lepefaya apryMeHTOB

import fs from 'fs';
import { Worker, isMainThread, parentPort, workerData } from 'worker_threads';

if (isMainThread) {
fs.readFile(__filename, 'utf-8', (error: Error, data: string) => {
const lines = data.split('\n');

for (const line of lines) {
const worker = new Worker(__filename, { workerData: line });

worker.on('message', console.log)

1)
} else {
parentPort.postMessage (someComputation(workerData));

o4



Worker Threads

[lepefaya apryMeHTOB

import fs from 'fs';
import { Worker, isMainThread, parentPort, workerData } from 'worker_threads';

if (isMainThread) {
fs.readFile(__filename, 'utf-8', (error: Error, data: string) => {
const lines = data.split('\n');

for (const line of lines) {
const worker = new Worker(__filename, { workerData: line });

worker.on('message', console.log)

1)
} else {
parentPort.postMessage (someComputation(workerData));
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Worker Threads

[lepefaya apryMeHTOB

import fs from 'fs';
import { Worker, isMainThread, parentPort, workerData } from 'worker_threads';

if (isMainThread) {
fs.readFile(__filename, 'utf-8', (error: Error, data: string) => {
const lines = data.split('\n');

for (const line of lines) {
const worker = new Worker(__filename, { workerData: line 1});

worker.on('message', console.log)

1)
} else {
parentPort.postMessage (someComputation(workerData));
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Worker Threads

[lepefaya apryMeHTOB

import fs from 'fs';
import { Worker, isMainThread, parentPort, workerData } from 'worker_threads';

if (isMainThread) {
fs.readFile(__filename, 'utf-8', (error: Error, data: string) => {
const lines = data.split('\n');

for (const line of lines) {
const worker = new Worker(__filename, { workerData: line });

worker.on('message', console.log)

1)
} else {
parentPort.postMessage (someComputation(workerData));

of



Worker Threads

[lepefaya apryMeHTOB

import fs from 'fs';
import { Worker, isMainThread, parentPort, workerData } from 'worker_threads';

if (isMainThread) {
fs.readFile(__filename, 'utf-8', (error: Error, data: string) => {
const lines = data.split('\n');

for (const line of lines) {
const worker = new Worker(__filename, { workerData: line });

worker.on('message', console.log)

1)
} else {
parentPort.postMessage (someComputation(workerData));
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Worker Threads

[lepefaya apryMeHTOB

import fs from 'fs';
import { Worker, isMainThread, parentPort, workerData } from 'worker_threads';

if (isMainThread) {
fs.readFile(__filename, 'utf-8', (error: Error, data: string) => {
const lines = data.split('\n');

for (const line of lines) {
const worker = new Worker(__filename, { workerData: line });

worker.on('message', console.log)

1)
} else {
parentPort.postMessage (someComputation(workerData));
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Worker Threads

[lepefaya apryMeHTOB

import fs from 'fs';
import { Worker, isMainThread, parentPort, workerData } from 'worker_threads';

if (isMainThread) {
fs.readFile(__filename, 'utf-8', (error: Error, data: string) => {
const lines = data.split('\n');

for (const line of lines) {
const worker = new Worker(__filename, { workerData: line });

worker.on('message', console.log)

1)
} else {
parentPort.postMessage (someComputation(workerData));

70



OTnanka

1



console.log();

2



Otnagka B VS Code
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Otnagka B VS Code

[119 TOro 4TOObI OTKPbITh OT/TAAYNK HYXHO:

1. MepenTn Ha BKIagKky OTnanka

2. Co3paTb NV BbIOpPaTh KOHMUTYpaLUIO AN
OTNAOKM

3. 3anyCTUTb OTNAAYMK HaXaB HadaTh OT/1a/Ky
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bazosasa KoHMUrypaumsa ana otnagky B VS
Code

"version": "0.2.0",
"configurations": [
{
"type": "node",
"request": "launch",
"name": "Launch Program",
"program": "$S{workspaceFolder}/server.js"
}
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server.js — examples

@ OTNAOKA b LaunchProg$ % serverjs % e g8 8 © O m

N

NEPEMEHHbBIE 'use strict’';

p 4 Local

R e fined const app = require('express')();

b req: IncomingMessage {_readableSta..

b res: ServerResponse {domain: null,..

app.get('/', (req, res) = {

b Global —
® D res.send('Hello world!"');
4 KOHTPOJIbHOE 3HAYEHUE b:
o
app.listen(8000, () = console.info('Listening on http://localhost:8000'));
4 CTEK BbISOBOB MPUOCTAHOBMEHO B TO...
app.get server.js [
handle layer.js 95:5
next route.js 137:13
dispatch route.js 112:3
handle layer.js 95:5
Canonymous function) index.js
process_params index.js 335:12
next index.js 275:10
expressInit init.js 40:5
handle layer.js 95:5
trim_prefix index.js 317:13
(Canonymous function) index.js MPOB/IEMbI BbIBOL, KOHCO/1b OTNIALKM TEPMUHAN 2 A 0 x
process_params index.js 335112 Debugging with inspector protocol because Node.js v8.9.1 was detected.
next index.js 275:10 node --inspect-brk=44454 server.js
query query.is 45:5 Debugger listening on ws://127.0.0.1:44454/1b2dfe83-9efe-4320-8096-b4a86alcd15e
4 TOYKU OCTAHOBA Debugger attached.
@ Bce UcknioueHus Listening on http://localhost:8000 server.js:9
¥ HenepexBayeHHble UCKNIOYeHUs
¥ server.js 6
b SArPY)EHHBIE CLIEHAPUMN >
@0 A0 P LaunchProgram Python 2.7.10 Crpoka 6, cton6euy 9 Mpo6enos: 4 UTF-8 LF JavaScript @
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CCbhINKN

fs m Buffer

Stream M Kak X NcaTb
Child Process n Worker Threads
[1po oTnagky

i


https://nodejs.org/api/fs.html
https://nodejs.org/api/buffer.html
https://nodejs.org/api/stream.html
https://github.com/substack/stream-handbook
https://nodejs.org/api/child_process.html
https://nodejs.org/api/worker_threads.html
https://medium.com/devschacht/%D0%BE%D1%82%D0%BB%D0%B0%D0%B4%D0%BA%D0%B0-javascript-%D0%B2-google-chrome-%D0%B8-visual-studio-code-c2f07603a5b8

Bonpocsol?
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Cnacubo!
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