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GONNA CALL?

R Butanun CnoboguH

y/ Ex—developer of PhantomJS
1 CTO at Elonsoft
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[ TosHarkommmca”?

Back-end + Front-end = Full Stack
BbiBWwMA pa3paboTumk PhantomdJS
B oauHouky BbinycTtun Bepcuto 2.0.0 nog 3 nnatgopMmbl

Horga nomorat KoHcTaHTrHy Tokapesy (@annulen) B <BOCKpeLIeHHOW» BepCum
QtWebKit

Jliobnto nccneposath 6paysepsl

He Tak gaBHO, xamnaHyn HEMHOMXEYKO:

Rkt ews Bie W

Search | Stories = | by | Popularity - | for @ All time 233 results (0.003 seconds) 3

Phantom]S: Stepping down as maintainer
854 points | wfunction | 7 months ago | 226 comments | (https://groups.google.com/forum,/#topic/phantomjs/Sal5d-LDuNE)



A 6yay roBopuUTb MNpo:

I Yto Takoe headless 6payzep?
I 3a4eM OHU HYXKHbI?

I VI3BecCcTHble pelueHus

I 777

I [Npobnembl 6e3ronoBbIX 6pay3epoB



“TO Takoe
headless 6pay3ep”






Headless — 6e3ronosbi

(ocoBHBIM Nepesos)



YTO Takoe
6e3ronoBbIv 6pay3ep?

I HeT peanbHOM OTPUCOBKU COOEPKUMOrO

I PaboTtaet 6bICcTpee

I [loTpebnaeT MeHblle NaMATU

I VImeeT nporpamMmHbIn MHTEPdENC aNsa ynpaBieHns

I BO3MOXHOCTb yCTaHOBKM Ha «rofibin» Linux cepBep



OO6bIYHbIN 6pay3ep

BROWSER UI

!

WebKit Embedding API

JSCore

Platform API

|

Network Graphics Fonts Widgets

Location Storage Sensors




BearosioBbin 6paysep

WebKit Embedding API

JSCore

Platform API
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Location Storage Sensors




BearosioBbin 6paysep

2

WebKit Embedding API

JSCore

Platform API
Network Graphics Fonts Widgets
Location Storage Sensors




3ayeM HyXeH
"- 6€3r0/10BbIN

bpay3ep”



Ob6nacTt MPUMEHEHUS

| TecTupoBaHue

| ABTOMAaTM3aUMNSA

| Continuous integration
| MOHUTOPWHI ceTu

| AyguT 6€30MacHOCTU



{
.

BUTWAIT -
THERE'S MORE!







PhantomdJdS

[aTta poxaeHus: 2011

Oemxok: QtWebKit (Qt + WebKit)
KomMaHpaa: 5 yenoBek

Cratyc: MepTB

Csblle 2 MUIJIMOHOB 3arpy30K

KpoccnnatopmMeHHOCTb



SlimerdS

[Hata poxxkgeHus: 2013

Osunxok: Gecko (Mozilla Firefox)
CtaTtyc: AKTUBEH
Headless: He coBcem (xvfb), Ho ckopo 6yneT

APl: AHanornyeH PhantomdJS






TrifledS

[Oata poxkgeHus: 2014

Oswskok: Trident (Internet Explorer)
CraTyc: N/A

Headless: [a

APIl: AHanornyeH PhantomJS, HO 4acTb (yHKLM
HefooCTYrnHa



Headless Chrome
(Chromium)

[Hata poxkgeHus: 2016

[Bu>koKk: Chromium
Ctatyc: AKTUBEH
Headless: [la

APl: Chrome DevTools protocol



Puppeteer

{puppeteer‘ [ata poxxpeHus: 2017

[smxoK: Chromium unnam Chrome
CtaTtyc: AKTUBEH
Headless: [a

APl: Ypo6bHasa obepTtka Hag Chrome DevTools
protocol



Headless
Mozilla Firefox

[aTta poxaeHus: 2017

Oemykok: Gecko (Mozilla Firefox)
CtaTyc: AKTUBEH

Headless: fla

APIl: WebDriver



Safari

[Oata poxkgeHus: 2016
[emxxok: WebKit
Headless: Het
CtaTyc: AKTUBEH

APl: WebDriver



Microsoft Edge

OaTa poskaeHusa: N/A
[Bnxok: Edge
Headless: N/A
Ctatyc: N/A

API: N/A



Puppeteer,
A BblbMpato T1eb4!

https://try—puppeteer.appspot.com

{Puppeteer‘

KAK YCTAHOBUTbL? KAK UCIOJIb30OBATbL?

varn add puppeteer const puppeteer = require( ‘puppeteer’);
nam

npm i --save puppeteer




const puppeteer = requre( puppeteer )' 7110 - 11 pekabpsa ¥ Mockea, Mnowaap Espons! 4.2 Kynmﬁum‘\‘

(async() => { HolyJS 2017 Moscow

const browser = await puppeteer.launch();

10 - 11 pekabpsa B Mockse cocTouTcs JavaScript-koHdepeHuma Holy)S 2017 Moscow. He npocto
const page = awa it browser. neWPag e ( ) ) PppoHTeHA-KkoHbepeHLMa, Komx MHoro. Holy)S - eguHcTBeHHas B cBoeM poje KoHdepeHLus, NoCBALLEHHas

TonbKo JavaScript.

await page. gOtO ( ! httpS 2]/ holyJ s-moscow.ru' ) : HolyJS 2017 Moscow CTaHeT 4eTBepTOM NO CHETY CNeuuanm3MpoBaHHon KongepeHumen no JS,
npoeogumont JUG.ru Group. bonee 500 JS-pa3paboTynKoB Noj, OHOM Kpblilliei cobepyTcs AN5 TOro, YTobbl

. . 1 1 .
awalt page. emulateMedia ( screen ) ’ 06cyanTb HacTosee u Byayuiee JavaScript-cooblecTtsa ¢ MupoBbiMU akcnepTamm: Douglas Crockford,
Lea Verou, Martin Splitt — Hecko/bKO NEeCATKOB AOKNAA0B O GPOHTEHAE U HE TONbKO. KocHemcsa 1 63keHAa,

await page.pdf({

M geckrTona.

path: './holyjs.pdf',
Kpome Toro, Ha KOHdepeHLWn He ByaeT aoknaaos npo Agile, Scrum v ynpasnieHne KoMaHaAaMu — TONIbKO

printBackground: true

1)

await browser.close();
HO; KIKOUEBBIE TEMBI:

1] oz

TEXHON0MMN, TONILKO XapaKop!

ApXMTEKTYpPa COBPEMEHHLIX JS-MPUNOXHKEHUIA;

Node.js: best practices, performance, memory management;

Typescript, ClojureScript, EIm v gpyrue;
JS engines (V8, SpiderMonkey, ChakraCore, etc.);

OnTUMKU3aLMA JS-NPUNOXKEHWIA;




-

Puppeteer

J

I Node.js 6mbnnoTeka gna 6e3ro10BOro
Chrome

| MNoppepyxkka Node.js >= 6

| Jlerkas yctaHoBKa. Be3ronoBbiv
Chrome ycTaHaBAVBaETCS NErkKo
N 6e3 BMellaTeIbCTBa B CUCTEMY

| BbicokoypoBHeBbIM APl ons
yrpaBneHns



Puppeteer

| Het top-level doyHKLMN
(cUHXPOHM3aLMA, NPODUAM U Npoyee)

| [TporpaMmMHbI PeHaepuHr
| HeT nopoaep»kKku pacluvpeHmi

| HeT nopaepskkn ayamo/snaeo.



Pyramid of ' N o
Puppeteer SCRIPT

BUPPETEER E:"""“"

y - %

HEADLESS CHROME ‘.




@ Besronosbin Chrome

Headless browser



¢ Besronosbiit Chrome

Headless browser

~

RENDERER ‘ RENDERER

Tab Tab Tab




¢ Besronosbiit Chrome

|

Headless browser

S

RENDERER RENDERER

Tab Tab Tab




¢ Besronosbiit Chrome

Embedding

C++ app

|

Headless library

S

|

Headless browser

S

RENDERER RENDERER RENDERER RENDERER

Tab Tab Tab Tab Tab Tab




¢ Besronosbiit Chrome

Embedding

DevTools C++ app
C++ API I

Headless library

S

I DevTools
over

Headless browser ) “ePsocket

S

RENDERER RENDERER RENDERER RENDERER

Tab Tab Tab Tab Tab Tab




¢ Besronosbiit Chrome

RENDERER

Tab

Tab

|

Headless browser

DevTools
over
websocket

~

RENDERER

Tab

Custom
networking

Embedding

DevTools C++ app
C++ API I

Headless library

Mojo
modules

RENDERER RENDERER

Tab Tab Tab




APPLICATION LAYER

HEADLESS LAYER Headless library Embedder API Client API

Content AP DevTool protocol

CONTENT LAYER

Extension API

PLATFORM LAYER Ozone Scheduler Net



APPLICATION LAYER

HEADLESS LAYER Headless library ~ Embedder API Client API

Content AP DevTool protocol

Extension API

CONTENT LAYER

PLATFORM LAYER Scheduler Net




APPLICATION LAYER

HEADLESS LAYER Headless library Embedder API Client API

Content AP DevTool protocol
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APPLICATION LAYER

HEADLESS LAYER Headless library ~ Embedder API Client API

Content AP DevTool protocol

Extension API

CONTENT LAYER

PLATFORM LAYER Ozone Scheduler




DevTool protocol

CONTENT LAYER

Extension API




Content API

CONTENT LAYER



APPLICATION LAYER

HEADLESS LAYER

Content AP DevTool protocol

CONTENT LAYER

Extension API

PLATFORM LAYER Ozone Scheduler Net



APPLICATION LAYER

HEADLESS LAYER

Content AP DevTool protocol
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APPLICATION LAYER

HEADLESS LAYER

Content AP DevTool protocol

CONTENT LAYER

Extension API

PLATFORM LAYER Ozone Scheduler Net



APPLICATION LAYER




APPLICATION LAYER




YnpaBrieHne 6pay3epoM npu nomowm DevTools

ﬂi Accessibility

-

‘Geolocation

(@ Debugger
QDOM DOM storage
(éﬁnulation IndexedDB Input
10 Layer tree Memory -
Page Profiler Rendering Runtrme -
Service worker Tracing -

‘Cache storage

-\




Chrome DevTools npoTtokon

DevTools client




Chrome DevTools npoTtokon

{id: 1, method: "Runtime.evaluate", params: {

expression: "1 + 17

13}
0

DevTools client




Chrome DevTools npoTtokon

{id: 1, method: "Runtime.evaluate", params: {

expression: "1 + 17

1}

DevTools client

{id:1, result: {
result: {
type: "number”, value: /., description: 2"

3>

wasThrown: “alcse

s



Chrome DevTools npoTtokon

DevTools client

e

{method: "Page.loadEventFired", params: {
timestamp: 376371.511946

1}



A\

Puppeteer

J

| Mzonsaumsa ceccun
| BupTyanbHble TanMepbl
| [lepexBaT ceTeBbIX 3arnpoCcoB

| I mHOroe gpyroe



VI3onauma ceccumm

| OTpenbHble “xpaHunua a4
KaxX[oW BKAAOKW:
= Cookies

= Local storage

= Cache

| CoxpaHeHue pecypcoB v BPEMEHMU
NPy 3arycKe napannesibHbIX CECCU;

| Cepuanunsauma ceccuin ons
nocneayrLEero NCnob30BaHUS.



VI3onauma ceccumm

| OTpenbHble “xpaHunua a4
KaxX[oW BKAAOKW:
= Cookies

= Local storage

= Cache

| CoxpaHeHue pecypcoB v BPEMEHMU
NPy 3arycKe napannesibHbIX CECCU;

| Cepuanunsauma ceccuin ons
nocneayrLEero NCnob30BaHUS.



SVPTYalbHble TaMepbl

Bpay3ep MOKeT MCMNo/1b30BaTb BUPTYa/bHbIE
TallMepbl BMECTO peasibHbIX, Hanprmep:

| «TpoKpyTUTL» BpeMsaA Briepen A1 YCKOPEHUA 3arpy3Kn CTpaHMLbl UK
3aBepLLEHNA aHUMaLLMN.

| OcTaHOoBUTbL BpeMs, NMoKa BbINOHAETCA CeTeBOW 3arpoc.

| OcTaHOBUTL 1 MPOAOIKUTL PaboTy OTPUCOBLLUVKa (renderer).



BuypTyasibHble TanMepbil

e e [[Tmerer | Timertss
TanmMmep .
1 > 3 4

T T
5 PEANBHOE BPEMA

Loy |
Tanumepos |

I T T T T T
1 2 3 4 5] PEAJIbHOE BPEMA

[ ToocTaHOBKa AR ;
TanmepoB i --

I T T T T T
1 2 3 4 5 PEAJIbHOE BPEMHA



New Tab x ) about:blank

@ Secure | https://codepen.iofajerez/full[EaEEOW/

(async() => {
const browser = await puppeteer.launch({

headless: false

1)

const page = await browser.newPage();

const url = '"https://codepen.io/ajerez/full/EaEEOW/" ;

await page.goto(url, { waitUntil: 'load' });

1O




(async() => {
const browser = await puppeteer.launch({

headless: false

1)

const page = await browser.newPage();

// submarine
const url = 'https://codepen.io/ajerez/full/EaEEOW/" ;

await page.goto(url, { waitUntil: 'load’' });

H O



(async() => {
const browser = await puppeteer.launch({
headless: false

1)

const page = await browser.newPage();

// submarine

const url = 'https://codepen.io/ajerez/full/EaEEOW/";

await page.goto(url, { waitUntil: 'load' });
await page._client.send('Animation.setPlaybackRate', { playbackRate: 12 });

DO



Mew Tab x about:blank

(async() => {
ConSt browser = aWalt puppeteer‘launCh({ | Chrome is being controlled by automated test software.

< | (@ about:blank

headless: false

1)

const page = await browser.newPage();

const url = 'https://codepen.io/ajerez/full/EaEEOW/';

await page.goto(url, { waitUntil: 'load' });
await page._client.send('Animation.setPlaybackRate',
{ playbackRate: 12 });

1O



New Tab X % abaut:blank New Tab et

@ Secure | https://codepen.iofajerez/full[EaEEQOW/

@ about:blank

| Chrome is being controlled by automated test software.




( a S y n C ( ) => { . ew Ta * 4 CodePen - Submarine with C= X

(| & https://codepen.iofajeraz/full/EaEEQW/

const browser = await puppeteer.launch({
headless: false

1),

const page = await browser.newPage();

const url =
"https://codepen.io/ajerez/full/EaEEOW/" ;

await page.goto(url, { waitUntil: 'load' });
await
page._client.send('Animation.setPlaybackRate",

{ playbackRate: -12 });
DO




PaboTa C CeTeBbIMU
3arnpocamu

| [lepexBaT ceTeBbIX 3aMnpoOCoB:
awalt page.setRequestlInterception(true);

| 3meHeHne 3anpoCcoB Ha NETY.

| O6paboTKa aBTOpPU3aLMM/ayTEeHTUDVKALMN.



(async() => {
const browser = await puppeteer.launch(); #9110 - 11 pekabps ¢ Mockea, Mnowaae Eeponsi 4.2 KynuTs 6unet

const page = await browser.newPage(); HolyJS 2017 Moscow

10 - 11 pekabpsa B Mockee cocTomTca JavaScript-koHdeperuma Holy)S 2017 Moscow. He npocTo
dpoHTeHa-KoHDepeHUWa, Koux mHoro. Holy)S - eguHCcTBEHHAA B CBOEM poAe KOHQEpPEHLLMS,

await page. gOtO( ' httpS . //hOly_'] s-moscow.ru/' ) " noceALEeHHas TonbKo JavaScript.

awalt p a ge .screens hOt ( { HolyJ)S 2017 Moscow cTaHeT 4eTBepTo No CYEeTY C

npoeogumoi JUG.ru Group. Bonee 500 JS-pazpabo Haw caiiT ucnonkayer aiinel cookies,

Y106kl YAY4LWUTE paboTy 1 NOBLICUTL
athchekTUBHOCTL canTa. [Mpoaonxaa
MCNONb30BaHWE CaiTa, Bbl COrNAallaeTech ¢
MCNoNL30BaHWEM HaMK cookies.

path: 'holyjs.png’

4To6bl 06CYoMTE HacToAWee M Byaywee JavaScript-
} ) ; Crockford, Lea Verou, Martin Splitt — Heckonbko aed

KocHemca 1 BakeHaa, u geckTona.

await browser.close(); onoee
0OpobHee...
Kpome Toro, Ha KoHGepeHUUK He ByaeT AoOKNa40B gile. 5

} ) ( ) ’ TO/IBKO TEXHOJIOTMU, TOMBKO XapaKop!

NpuHATe




(async() => {
const browser = await puppeteer.launch();
const page = await browser.newPage();
await page.setRequestInterception(true);
page.on('request', request => {
if (request.resourceType === 'stylesheet') {
request.abort();
} else {
request.continue();
}
1)

awalt page.goto( 'https://holyjs-moscow.ru');
await page.screenshot({

path: 'holyjs.png’
1)

await browser.close();

1O



(async() => {
const browser = await puppeteer.launch();
const page = await browser.newPage();

. X Al caiiT HCIONE3yeT (hafims! cookies, IT06H yIydmHTs: paboTy B HOBEICHTS 3 heKTHBHOCTS cafita. IIpoxomxas
await page.setRequestInterception(true);

page.on('request', request => {

if (request.resourceType === 'stylesheet') {
request.abort(); e T oo
} else { =
request.continue();
}
1)

awalit page.goto( https://holyjs-moscow.ru/");

X Mocxpa, ]_[.IIL-}E.I‘&EI- Esponer 1.2
await page.screenshot({ ;e
]_i}-'l'[I'ITL OmIeT
path: “holyjs.png HolyJS 2017 Moscow
1)

await browser.close();

DO

10 - 11 nexabps 8 Mockse cocronTes J. ript-xordepenmus HolylS 2017 Moscow. He npocto dporTens-



http://bit.ly/headlesswebg|



“He BC& CcrnoKoMHO
B JaTCKOM KOPO/IEBCTBE. .5

— N3 nbecbl Ynnbama Lexkcnvpa “TamneT”




UTO He TaK C 6e3rosioBbIMU
bpay3epamm’?

| OTAnume B peHaepurHre CTpaHuLbl Ha pa3HbIX
naaTopmMax.

| BNOKMPOBKWN.

| HekoTopble yHKLMM peann3oBaTbh HEBO3SMOXHO.
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Lovewm Ipsum

"Neque porro quisquam est qui dolorem ipsum quia dolor sit amet, consectetur, adpisci velit...”

“There is no one who loves pain itself, who seeks sfter it and wants to have it, simply because it i pain..."

Ay O Torkee [ Yipainesca @ Tigng viée

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Sed in ipsum purus. Vivamus ultrices tincidunt quam quis volutpat. Vestibulum vel
aliquam massa, efficitur auctor eros. Morbi finibus eros vitae odio laoreet, et facilisis metus fermentum. Phasellus pellentesque facilisis
aliquam. Fusce aliquet eget metus nec tincidunt. Mauris fringilla volutpat enim, ac posuere diam dignissim ac. Donec eget turpis eget urna
aliquam facilisis. Nulla aliquet, dui a pulvinar elementum, libere nisl faucibus lacus, sed feugiat enim ex in ipsum. Nulla malesuada elit ordi,
at fermentum felis tristique at. Fusce vel semper massa. Curabitur a nunc at nulla mollis dictum. Nulla rhoncus lorem sit amet convallis
semper.

Suspendisse potenti. Phasellus et efficitur nunc. Praesent diam tortor, consectetur at blandit a, condimentum eu sapien. Praesent tempor
purus id orci viverra, at dignissim eros imperdiet. Nullam vitae orci eleifend, porttitor nulla semper, sagittis risus. Fusce id leo libero. Fusce
a consectetur erat, sed ultrices risus. Vivamus ut ultricies turpis, quis sagittis dolor. Nulla scelerisque elit laoreet odio finibus vulputate.
Morbi aliqguam. nibh iaculis ullamcorper commodo, ipsum risus aliquet eros, ut suscipit neque mauris eget mauris. Donec sem massa,
fringilla ut commodo et, cursus sit amet metus. Phasellus eu lacus vitae lectus congue rutrum ac sed magna.

Orci varius natoque penatibus et magnis dis parturient montes, nascetur ridiculus mus. Aliquam et ipsum metus. Integer vehicula quis orci
ut tincidunt. Proin nec eleifend lacus. Duis commodo dictum lacinia. Quisque aliquet neque tortor, sed feugiat quam dictum ultrices.
Quisque ut imperdiet sapien. Donec euismod gravida arcu. Nulla erat justo, blandit nec erat eu, aliquam interdum turpis. Suspendisse
cursus fermentum nibh, et vehicula leo rhoncus a. Duis eu varius est. Morbi faucibus placerat nulla, at convallis nunc aliquet a.

Curabitur pellentesque melestie cursus. Aenean consequat ordi vitae diam suscipit, eu consequat tortor varius. Interdum et malesuada
fames ac ante ipsum primis in faucibus. Sed sit amet commode felis. Donec a justo ligula. Sed ut urna ut tortor facilisis dapibus a et turpis.
Morbi ut sem finibus, tempus nulla vel, feugiat nulla. Sed molestie dolor et velit eleifend, nec congue justo dignissim. Aliquam tempus orci
eu dolor volutpat viverra. Morbi venenatis odio ut blandit imperdiet. Nullam sit amet hendrerit massa. Mauris in semper leo. Phasellus
quis urna nec nibh mattis placerat. Donec sit amet sapien tempus, gravida massa et dictum enim.

Suspendisse eu porttitor magna, eleifend viverra ligula. Quisque efficitur, diam a finibus ullamcorper, magna nibh varius ex, vel lacinia
augue libero sit amet tellus. Praesent augue sem, maximus eu nulla ut, bibendum dictum mi. Donec at nisi lee. Ut urna nibh,
condimentum eu congue non, luctus vitae ligula. Vestibulum faucibus eu mauris vel eleifend. Mauris a sem a risus volutpat dapibus
efficitur eu sapien. Aliquam justa orci, laoreet sed justo et. bibendum placerat urna. Vivamus feugiat sapien augue. vel mollis massa varius
quis. Nulla vestibulum fermentum urna, quis feugiat enim hendrerit rhoncus. Quisque nec sapien tristique, laoreet nibh at. vehicula
neque. Suspendisse potenti. Quisque molestie erat at orci ullamcorper vulputate id eu tellus. Praesent vehicula nulla quam, in iaculis erat
mollis at.

Generated 5 paragraphs, 503 words, 3369 bytes of Lorem Ipsum

help@lipsum.com
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Lovem Ipsum

"Neque porro quisquam es! qui dolorem ipsum quia dolor sit amet, consectetur, adipisci velft..”
“There is no one who loves pain itself, who seekes after It and wants 1o have i, simply because & is pain...”

Lorem jpsum dolor it amet, consectetur adipiscing elit. Quisque tincidunt vel leo at faucibus. Fusce maximus, metus sed sagittis mattis,
leo metus lacinia teilus, ac canvallls nunc urna eu quam. Etam scelerisque odio justo, quis accumsan elit consectetur eu. Fusce eu sem sit
amet turpis pulvinar egestas quis eget mi. Sed id faucibus ligula. Pellentesque mollis fells enim, ac elementum torter ullamcorper ac. Proin
volutpat arcu in commaodo finfbus. Donec condimentum id elit quis hendrerit, Phasellus nunc saplen, malesuada eu nisi non, venenatis
pharetra dolor. Morbl ultrices est at dul consectetur aliquet. Aliguam consequat rien erat ut sagittis. Pellentesque et massa malesuada,
Imperdiet sem in, eleifend nunc. Nulla facllist, Fusce hendrenit lectus @ gravida pulvinar, Pellentesque tincidunt ex sed teflus sagitos, id
Tempor orcl tincidunt.

Praesent gravida urna ut pubvinar allquet. Fusce posuere tempor sem et consequat. Ut imperdiet arcu quis tempor dapibus. Aliguam erat
wvolutpat. Praesent sed nisi a purus mollis placerat. Vestibulum ullamcerper purus et cursus sagittis. Pellentesque habitant morbl tristique
senectus et netus et malesuada fames ac turpls egestas. Phasellus quis ex congue arcu ultricies feuglat id eu lacus. Donec soflicitudin
tortor sit amet massa vehicula semper. Aliquam In lobortis purus. Cras et sapien nec diam laculls cursus sit amet ut mi. Praesent vel
pretium velit, sed pharetra velit.

In eget nulla consequat, congue turpls eget, omare Justo. Aliquam erat volutpat. Quisque ultricies libero dignissim varius convallis. Sed
non tortor censequat, gravida nibh at, consectetur dolor. In hac habitasse platea dictumst. Suspendisse aliquet lectus urna, sed auctor nisi
vulputate in. Cras et dul eu magna pulvinar izcults, Ut posuere risus et est pharetra rhoncus. Morbl ac scelerisque dul, sit amet porttitor
augue. Donec aliquet mi quis trpls sodales laculls at vitae arcu. Fusce sed nibh sem

Pragsent dolor sapien, laculis sit amet dolor ut, consequat accumsan ante. Phasellus eget ligula vulputate, tincidunt sapien ornare,
pretium leo. Vivamus malesuada gravida velit. Curabitur tincidunt commodo Ipsum at fringilla. Ut mollis ex ut suscipit lobortis. Morbi vel
lacus arcu. Sed erat saplen, pharetra quis condimentum ut, mattis vel felis. integer ut libero facllisis, auctor velit quis, ullameorper erat.
Phasellus congue erat quis eulsmod porta. Etiam a hendrerit eros, sit amet convallis tortor. In dictum erat ac nulla vehicula pharetra.
Donec et bibendum nulla. Sed vel justo orcl.

Wivamus sodales eget mi a consectetur. Nullam quis ultricles neque, at eulsmad lacus. Duls lorem fells, euismod et rutrum vel, rutrm sit
-amet nisl. Integer sodales ac ligula et ullamcerper. Phaselius bibendurn urna at nulla dapibus consectetur. Nulla fermentum sit amet sem
ac solicitudin, Phasellus at consectetur nisl. Praesent non metus et [psum dapibus pulvinar vel at tortor, Suspendisse facllisis teflus
hendrerit, pellentesque quam In, lacinia ibero. Morbl sollicitudin libero ut nibh viverra, In egestas mi eleifend. Nam eget magna a dul
placerat egestas id In nibh. Maecenas eulsmod at erat sed suscipit. Duis sollicitudin, est at susclplt sagittis, neque mi pharetra massa, vel
‘accumsan est ipsum consectetur sem. In efficitur ut ex quis semper, Pellentesque ut mollis risus, quis mattis ex, Cras porttiter orc odia,
quis faucibus lea ultricies nom.
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UTO He TaK C 6e3rosioBbIMU
bpay3epamm’?

| OTAnume B peHaepurHre CTpaHuLbl Ha pa3HbIX
naaTopmMax.

| BNOKMPOBKWN.

| HekoTopble yHKLMM peann3oBaTbh HEBO3SMOXHO.
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bpay3epamm’?

| OTAnume B peHaepurHre CTpaHuLbl Ha pa3HbIX
naaTopmMax.

| BNOKMPOBKWN.

| HekoTopble yHKLMM peann3oBaTbh HEBO3SMOXHO.



UTO HEe TakK ¢ 6e3ro1oBbIMU
bpay3epamm’?

| TTonHasa aBTOMaTM3aUMA U BOTHI.

| HeT cTtaHpapTHOro (eguHoro) APL.

| WebDriver pazBmBaeTcsi 0O4YeHb MefIEHHO.
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KOHTAaKTbI

W vk.com/vitallium &8 github.com/vitallium

YW @uvitalliumm & vitaliy.slobodin@gmail.com
v.slobodin@elonsoft.ru



| lone3Hble CCbINKA

1. https://qgithub.com/GoogleChrome/puppeteer

2. https://developers.qgoogle.com/web/updates/2017/04/headless-chrome

3. https://www.chromium.org/developers/design-documents
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