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Ymo maxoe Selenium?

* Cmanpapm W3C WebDriver
* Selenium HQ

* Berpopnl 6paysepos
Mozilla, Google, Micvosoﬁ, Apple




W3C WebDriver

* APl pr aBMoOMAMU3ALUMM ALCTIBIIA B Opay3epe
https://w3c.github.io/webdriver/

° Confovmance Test Suiite
hitps:// w]o‘c:fvi/ results/webdriver

¢ e e o

Chrome 70 Edge 17 Firefox 63 Safari 12.0 ®
Linux 18.04 Windows 10 Linux 18.04 macO0S 10.13
@00942a1ab7 @00942a1ab7 @ev942a1ab7 @e0942a1ab7
Nov 30, 2018 Nov 30, 2018 Nov 30, 2018 Nov 30, 2018 :
1602 / 2312 /4 1870/ 1999 1038 /2134



https://w3c.github.io/webdriver/
https://wpt.fyi/results/webdriver

Selenium HQ

* ATOMBL A9 ApaTiBepoB bpay3epoB

* KaneHmekue 6146/\1/[011161(1/[ Ha TIAImMNn a3blkaxXx

Java, C#, Python, Ru’oy,]avaSCVipt
* Selenium Grid

* Apaitsep ans Internet Exp lover
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Sauem PO HUX 3HAMDb ¢

° 111’!106bl OTNANYHATIb CI)VL‘U/[ OTTL 6&1“013
° 111’!106bl AcAQITb TIPABUAbHbBLE KOCITbIAN
° 111’!1061:)[ HE cHmaliib HaC NANOTIamMIt

° 111’!106bl TOMO4b HaM IO YAYHUINIDb
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MHOTO Hacmen




Ne1: MHoro uacmeit




Ne1: MHoro uacmeit

* YHuBepcaabHblit

TIPOTOKOA
. HuB :
a = = / = * BecnomorameabHble
- = }
aEG . . UCTIOAHSEeMble C’)al/t/\bl

Client

(ApaiiBepnbt)




N 91: MHoro vacmen: AADBINEPHAMNBDL

* Omxas om pacnpeaeaeHHOCTIN

* Omkas om remeporeHHoOCIn

ﬂpmmep: Puppeteer + C’/WOWLQ

* Bosspam B 6}0&1}/36]0

[Tpumep: Cypress
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MHOTO 6}0&}/36]0 OB




Nea: MHoro bpaysepos
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e
Nea: Amombl

bot.locators.findElement = function(target, opt root) |
var key = bot.locators.getlinlykEey (target);

=
=

=
=

=

Fa

=
Gia

if (key) |
var strategy = bot.locators.STRATEGIES [key]:
if (strategy && goog.lsfunction(strategy.single)) |
var root = opt root || bot.getDocument();

|_l
o

==

[
Lt O U I o T o N ™ N o T R L I I
n

T

127 return strategy.single (target[key], root):

128 !

125 !

130 throw Error({'Unsupported locator strategy: ' + kev):
131 17

25 J3_ fragment (

26 name = "find element™,

27 function = "bot.locators.findElement”™,

28 module = "bot.locators®,

29 deps = [ "//Jjevascript/atom3:all ja" ]}
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.,.ﬂ c\Devel\selenium\buck-out\gen\javascript\selenium-atoms\findElement.js - EmEditor | = | =] ﬂ

Paitn [lpaska [lowck Bwg Cpasvenwe Makpocer Cepewnc  Okno  Cnpaeka

b

ﬂ b .3‘ '-' J.,j| =) d| % L|1‘| v| #  Mogynn 7 Cpeactea - Makpocer - Mapkepel - ®unetp 7 Mowck

function(){return function(){var aa=this;function k(a){return void @!==a}function 1l(a){returs
function da(a){var b=typeof a;if("object"==b)if(a){if(a instanceof Array)return”array";if(a
else if("function"==b&&"undefined"==typeof a.call)return”object”;return b}function ea(a){ret
function ia(a,b,c){if(!a)throw Error();if(2<arguments.length){var d=Array.prototype.slice.c:
function ka(a,b){var c=Array.prototype.slice.call(arguments,1);return function(){var b=c.sli
r[32]="invalid selector”;r[51]="invalid selector”;r[52]="invalid selector”;r[17]="javascript
darkgrey: "#a9a9a%9" ,darkkhaki: "#bdb76b" ,darkmagenta: "#5b@B5b" ,darkolivegreen: "#556b2f" ,darkor
ghostwhite: "#f8f8ff",gold: "#ffd/708" ,goldenrod: "#daa528" ,gray: "#88883808" ,green: "#008808" ,greer
lightseagreen: "#28b2aa” ,lightskyblue: "#8/cefta”,lightslategray: "#/78899" ,1ightslategrey: "#/7¢
moccasin: "#ffedbd"” ,navajowhite: "#ffdead"” ,navy: "#0080050" ,oldlace: "#fdf5eb” ,0live: "#303008" ,0]
seashell:"#ffft5ee” ,sienna: "#aB522d" ,silver: "#cBcBcl" ,skyblue: "#8/ceeb” ,slateblue: "#ba5acd" , =
ra.prototype.scale=function(a,b){b=ba(b)?b:a;this.width*=a;this.height®*=b;return this};funct
function wa(a,b){var c=0;a=va(String(a)).split(".");b=va(5tring(b)).split(".");for(var d=Mat
function ya(a){return String(a).replace(/\-([a-z])/g,function(a,c){return E.tDUppEFtESE{}}}]v

* >

55,9 Kb (57 310 Ga#t), crpox: 129, JavaScnpt crpoka 14, ctonBey 84 Hnwkog (UTF-8) Bez curnatypel




= LEE s "u:pp"'!aed ’Emms.h—EmEdrtdr

- aiin Mpaska [Mowck Bua  Cpaenenwe Makpocer  Cepenc  Owno  Cnpaska

LU [

O~ Wl B &@ DS P Py ] Mo > Cpescrma > |

1

const wchar_t* const FIND ELEMENT[] = {!

L"function(){return function(){var aa=this;function k{a){return void 8!=",
L"=a}function n(a){return\"string\"==typeof a}function ca(a,b){a=a.split",
L"(\".\");var c=aa;a[@]in c]||'c.execScript||c.execScript(\"var \"+a[@8]);",}
L"for{var d;a.length&&(d=a.shift());)!a.length&k(b)?c[d]=b:c[d]&&c[d]!=",+
L"=0bject.prototype[d]?c=c[d]:c=c[d]=1{ } }\nfunction da(a){var b=typeof a;",
L"if(\"object\"==b)if(a){if(a instanceof Array)return\"array\";if(a inst”,}
L"anceof Object)return b;var c=0bject.prototype.toString.call(a);if(\"[o",}
L"bject Window]\"==c)return\"object\";if(\"[object Array]\"==c||\"number”,+
L"\"==typeof a.length&&\"undefined\"!=typeof a.splice&&\"undefined"!=ty",+
L"peot a.propertylsEnumerable&&!a.propertylsEnumerable(\"splice\"))retur"”,
L"n\"array\";if(\"[object Function]\"==c||\"undefined\"!=typeof a.call&&",+
L"\"undefined\" !=typeof a.propertylsEnumerable&&!a.propertylsEnumerable(”,
L"\"call\"))return\"function\" }else return\"null\";\nelse if(\"function”,l

L"\"==b&&\"undefined\"==typeof a.call)return\"object\";return b}function”,
L" ea(a){return\"function\"==da(a) }function fa(a){var b=typeof a;return”,

L"\"object\"==b&&nulll=a| | \"function\"==b}function ga(a,b,c){return a.ca",+

He yaagrca HaliTi 'aaaaa’ HUME TEKYLLETD NONOHKEHNA, C++ crpoka b 531, ctonBey 79 Knpn.rmnua (Windows)
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66 - stdiiwstring script_source(L” (function() { return (");
67 E E script source += atoms::asString({atoms::FIND ELEMENT);
68 - script_source += L")}1():";

69 Vo

7e . script script wrapper(doc, script source, 3);

71 - script_wrapper.AddArgument(mechanism);

72 - script_wrapper.AddArgument(criteria);

73 m ' if (parent_wrapper) { ...}

s |

77 - status_code = script_wrapper.Execute();

78 = if (status_code == WD SUCCESS) {

79 - Json::value atom_result;

88 B script wrapper.ConvertResultTolsonValue(executor, &atom_result);

Anexceit Bapariues Software-Testing.Ru Seleniuma.Ru  facebook.com/groups/selenivm.ru/ barancev@gmail.com skype:barancev



Ne2: MHoro 6paysepo13

® ABMOHOMHblE KOMAHABL-ATTIOMbL
* Ucnoabaytomes B ApaitBepax (He Bceraa)
* Morym ucnoab3osambcs BHe Selenium

® YBbL, He BCE MOXHO PeaAn30BaMIb...
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Nea: MHoro mexHoaoTUI

HUB
[ o |
. =
==
af@sie®

Client
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Neg: MHoro mexHoaornit

- C\Devel\seleniumh*.*
+Mame

. [common]
[cpp]

. [dotnet]

| [javal

. [javascript]
! [pyl

- [rake-tasks]
k]

| [scripts]

| [third_party]

° MOHopenosmmopmﬁ
* CaoXKHAaa cxema c6op1<m

* 3aBUCUMOCTIN




3aBUCUMOCTIIA MEXAY UACTILAMMN

Jjava library(

name = "Jjson",

src3 = glck(["*.Java"]),

vizibkility = |
"//Java/client/src/org/openga/selenium/remote:  pkg
"/flava/client/test/org/openga/selenium/json:  pkg
"//Java/client/test/org/opendga/selenium/interactions: |

1

deps = [

1.

"/ java/client/src/org/fopendga/selenium”,

"//java/client/src/org/opendga/selenium/ remote: types"”,

"//third party/Jjava/guava",



Ne3: MougHblit chopuimx
* Monopenosumopuit
* Crazyfun -> Buck -> Bazel
* Boicoknit nopor Bxopa And 1<0Hmpm6bmmop08 u

* HecoraacoBaHHOCT

c6opm,1/u<a N CPEAblL ]0&3]0&601111(1/[ @




Software-Testing.RU

Tectuposanue u Kavecrso lNO

3amopouxa No4.

MHOTO B€]OCVU7L TIPOTIOKOAQ




Ney: MHoro Bepcnii pomokoaa
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Ne4: Negotiation B opnH 3anpoc

{
"desiredCapabilities": {
" O L no, "browserName": "firefox",
EEPEbllltlE‘E - { “firefox_binary”: "C:\\Program Files‘‘Mozilla Firefox‘‘firefox.exe",
"-Firq_:'tr.iatch" - [ "moz :firefoxOptions": {

“args”: [],

g "binary™: "C:\\Program Files‘\Mozilla Firefox\\firefox.exe",
Lrefox. rerets G
acceptlnsecureCert

III:IFEI'I.'IE- no, "'Fil‘ "acceptInsecureCerts”: true
L9[715¥K@£:Fire

¥

Hﬂptiﬂﬂg "capabilities": {
"firstMatch™: |

"argsT: | {
—_ m_ om "acceptInsecureCerts": true,
blnar'}" . s 1'l._|:'r' "browseriName”: "firefox",
" "no, "moz :firefoxOptions": {
prefs™: {} e T
} "binary™: "C:\\Program Files\\Mozilla Firefox\\firefox.exe",
"prefs": {}

H+Y }

P}




Ne4: YrappiBaHme Bepcun

return Stream.ot(
new JsonbWireProtocolResponse().getResponseFunction(),
new W3CHandshakeResponse().getResponseFunction())
.map{func -» func.apply({initialResponse))
Filter(Objects::nonhull)
FindFirst() ;<




Ne4: MHoro Bepcnit ipomokoaa

° 06]0&111}{&51 COBMECIIINMOCTILb

* Negotiation B opnH 3anpoc

* CneumanbHbll KAACC AAS OTIUNI u

* CmopoHHMe peaansaummn

° ,A'}/6/\VL]OOB&1HVL€ AAHHDLX B 3anpoce @
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Neos: Buaumocmsb aaemerma

=@ = ||f EERIEE )
WebDriver X -+ WebDriver X +
< C Y & httpsy//w3cgithubi.. ¥ & : < C ¥ & httpsy//w3cgithubi.. ¥ 3
11.26 Get Active Element - A Bri “
. rivac
11.3 State ReSpec y ReSpec
11.3.1 Iz Element Selected B. Security
11.3.2 et Element Attnbute
11.3.3 Get Element Property C. Element displayedness
11.2.4 Get Element C55 Value
11.35 Get Element Text D. Acknowledgements

11.3.6 Get Element Tag Name
11.3.7 Get Element Rect
11.3.8 Is Element Enabled
114 Interaction




Neos: Buaumocmsb aaemerma

° Hy peanbHO CAOXKHDBLI KOA, KyHa HacCInHblLX CAYHacB
* N Bce paBHO MHOT'O HET'O HE YHUITIbLBACTIL

BbLXOA 32 TPaHULbL, TIEPEKPbLTINE, LiBET

® Texcm anemeHmMa yunImbLBaem BUANMOCTTLL ACTE

<p>Hello, <span hidden>cruel</span> wor1d!</pu




Software-Testing.RU

Tecruposanue u Kauecrso NO
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Interactab 'di‘cy




NeG: ]n’cerac’taloili’cy

* Mbluib 1 KAQBUATIYpa TPEBOYIOM Pa3HOTO TIOAXO0AA
® JMO He 1Mo XKe camoe, YO BUAUMOCTID!
* [lepexpvimmne anemeHmoB

5 Hello
¢ HCBV[AVLMble (’)&Vl/\OBble TLOAA
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Ne: Staleness

links = driver.findElements (By.tagName ("a"));
for (WebElement link : links) {
link.click();

}
StaleElementhferenceExcepﬁon: The element Veference of

<a ’mref="#"> is stale; either the element is no longev
attached to the DOM, it is not in the current ﬁfame

context, or the document has been Vefreshed



Ne: Staleness

Jmo He Oar, amo puual!!

W link = {RemoteWebElement@ 2610} "[[FirefoxDriver: firefox on WINDOWS (d271049f-7cef-4db3-8410-20bded 7307b2)] -= tag name: a]"
f foundBy = "[FirefoxDriver: firefox on WINDOWS (d271049f-7ce8-4db3-8410-20bded7307b2)] -> tag name: a"

f id = "4e89da%97-9blc-4ab3-8ba5-02bbbdefafdb™

f parent = {FirefoxDriver@2611} "FirefoxDriver: firefox on WINDOWS (d271049f-7 cef-4db3-8410-20bded 7307b2)"

f fileDetector = {UselesskileDetector@ 2632}

W W W
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Ne: Staleness

CmaHaapmHas HemblpexxoAoBKa:
® HaNMW 3AeMEHITL U 3aTIOMHUITb
® BbLTIOAHWITIb AENCITIBUE

® TLOAOXKAQITLD, TLOKA TIPOTILYXHET

® HaMIMW HOBbIN 3AEMEHTTL u
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Ne8: Ampubymbt u covicmsa

[w ﬂ | Elements  Console  Sources  Network  Performance  Memory 2 93 .ﬁ.3| X
= - Ful JULF . ) _
v <gzection class="top-bar-section”: Styles Computed  EventListeners  Properties %
£!-- Right Mav Section --3» hash: ™" “
¥ <ul class="right": hidden: false
P <1i classr.d/f1lis host: "localhost™
v¢1i class> hostname: “localhost™ I
<a href="/dashboard/faq.html" :FAQs</a> href: "http://localhost/dashboard/faq.himl"”
<11 hreflang: ""
P <1i classr.d/f1lis id: ™"
B <1li classk.d/1lis innerHTML: "FAaQs"
Pc1i classr.d/lis innerText: "FaQs"
£fuls inputMode: ™"
<fsection: isConnected: true

Seleniuma.Ru

Software-Testing.Ru

Aanexceit bapanues

facebook.com/groups/selenium.ru/

barancev@gmail.com skype:barancev




* getProperty
¢ getDomAt‘cVibute

o geb%tvi’ou‘ce
lor property, 'm not sure which, but 1 know it’s some’ching]

* «BbLue mam Kypmme?.’ » u
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ﬂoqemy BOSHUKAIOT 3aMOP oukmn’?

* Tlopaepxa 06pamHoit coBMecmmmMocn
* Cmporne MPUHUUTIbL: «KaK TIOAb30BAITeAb>
* O6BEeKMUBHASL CAOXKHOCTTLD

* Hy, nroraa amo npocmo barmu :)
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