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[ TestMethod]
public void SendMessage()

{
Driver.FindElement(By.Id("add message")).Click();
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[TestMethod]

public void SendMessage()

{

Driver
Driver
Driver

Driver

.FindElement(By.Id("add message")).Click();
.FindElement(By.Id("new message to")).SendKeys(“aleks.sharkov@gmail.com®);
.FindElement(By.Id("new message text")).SendKeys(“TecToBOe coobueHune®);

.FindElement(By.Id("send message")).Click();
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[TestMethod]
public void SendMessage()

{

Driver.Manage().Navigate("gmail.com");
Driver.FindElement(By.Id("username™)).SendKeys("aleks.sharkov@gmail.com");
Driver.FindElement(By.Id("password")).SendKeys ("*****") o
Driver.FindElement(By.Id("login")).Click();

Driver.FindElement(By.Id("add message")).Click();

Driver.FindElement(By.Id("new _message to")).SendKeys("aleks.sharkov@gmail.com");

Driver.FindElement(By.Id("new_message text")).SendKeys("TecToBoe coobuweHue");
Driver.FindElement(By.Id("send message")).Click();
Driver.FindElement(By.Id("incoming")).Click();

var messageRow = Driver.FindElement(By.Id("TectoBoe coobueHue"));

var messageTitleCell = messageRow.FindElement(By.Id("row title"));

var messageToCell = messageRow.FindElement(By.Id("row to"));
Assert.AreEquals(messageTitleCell.Text, "TecToBoe coobuweHune™);

Assert.AreEquals(messageToCell.Text, "TecToBoe coobueHue");
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[TestMethod]

public void SendMessage()

{
Driver.Manage().Navigate("gmail.com");
Driver.FindElement(By.Id("username™)).SendKeys("aleks.sharkov@gmail.com");
Driver.FindElement(By.Id("password")).SendKeys ("*****") o
Driver.FindElement(By.Id("login")).Click();
Driver.FindElement(By.Id("add message")).Click();
Driver.FindElement(By.Id("new _message to")).SendKeys("aleks.sharkov@gmail.com");
Driver.FindElement(By.Id("new_message text")).SendKeys("TecToBoe coobuweHue");
Driver.FindElement(By.Id("send message")).Click();
Driver.FindElement(By.Id("incoming")).Click();
var messageRow = Driver.FindElement(By.Id("TectoBoe coobueHue"));
var messageTitleCell = messageRow.FindElement(By.Id("row title"));
var messageToCell = messageRow.FindElement(By.Id("row to"));
Assert.AreEquals(messageTitleCell.Text, "TecToBoe coobuweHune™);

Assert.AreEquals(messageToCell.Text, "TecToBoe coobueHue");




PageObject

public|class Gmail

{

IWebElement AddMessage => Driver.FindElement(By.Id("add message"));

IWebElement NewMessageTo => Driver.FindElement(By.Id("new message to"));
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PageObject

public class Gmail

{

IWebElement AddMessage | => Driver.FindElement(By.Id("add message"));

IWebElement NewMessageTo => Driver.FindElement(By.Id("new message to"));
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PageObject

public class Gmail

{
IWebElement AddMessage => Driver.FindElement(By.Id("add message"));

IWebElement NewMessageTo => Driver.FindElement(By.Id("new message to"));

public void SendMessage(dqtring to, string text)

{

AddMessage.Click();

)



[laTTepHbI MPOEKTVNPOBAHWS B aBTOTECTaX



https://www.youtube.com/watch?v=EnooA2kEhY0

PageObject rnazamm Tumanaa

[ TestMethod]
public void SendMessage()

{

Driver
.Get<Gmail>()

.Send(“aleks.sharkov@gmail.com®, “TecTtoBOe coobuweHune);
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PageObject rnazamm Tumanaa

[TestMethod]

public void SendMessage()
{

Driver.Get<Gmail>()

.Send(“aleks.sharkov@gmail.com®, “TecToBOe coobueHue);

KameHb pa3syma

22



ApXMTEKTYypa

- PageObject nattepH

- TeCT XOpOLLUO YMTAETCS Ha aHT/ININCKOM

- JltoboI yenoBek MOHNUMAET, YUTO MPOUCXOANT




HanncaHme
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public class Gmail

{
IWebElement AddMessage => Driver.FindElement(By.Id("add message"));

IWebElement NewMessageTo => Driver.FindElement(By.Id("new message to"));
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public class Gmail

{
IWebElement AddMessage => Driver.FindElement(By.Id("add message"));

IWebElement NewMessageTo => Driver.FindElement(By.Id("new message to"));
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Class Diagram

Gmail
Class
=+ UlPage

4 Properties

& AddMessage : UlControl
4 Methods

1 Gmail()

\.

»

‘.“ NewMessageForm

~

Class

a6 O e g

NewMessageForm

= UlControl

= 4 Properties

From : UlTextInput
Send : UlCantrol

Text : UlTextinput

To : UlTextInput

4 Methods

Fill() : void
NewMessagefForm() (+ 1 overload)

https://learn.microsoft.com/ru-ru/visualstudio/ide/class-designer/designing-and-viewing-classes-and-types
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Gmail
Class
=+ UlPage

4 Properties

% AddMessage : UlControl
4 Methods

1 Gmail()

\-

;" NewMessageForm

NewMessageForm
Class
= UlControl

4 Properties

From : UlTextInput
Send : UlControl
Text : UlTextInput
To : UlTextInput
4 Methods
“ Fill) : void
1 NewMessageForm() (+ 1 overload)

a0 ae ae Je

Class Details - MewhessageForm

%2 -~ MName Type Modifier
v Methods
. = 1 Fill void public
_3:9 b MewMessageForm public
. =1 MewMessageForm public
4 ‘ 71 <add method>
4 Froperties
A Ascert MewMessageFormAssert public
A Data MewMessageFormData public

29



TDD

[ TestMethod]
public void SendMessage()
{
Driver.Get<Gmail>()
.Send(“aleks.sharkov@gmail.com’“, “TecTtoBoe coobueHune*);
) ®-]

Generate method 'Gmail.Send’ k

Use expression body for methods

Wrap every argument ¥

Unwrap and indent all arguments

30



TDD

[ TestMethod]
public void SendMessage()
{
Driver.Get<Gmail>()
.Send(“aleks.sharkov@gmail.com®“, “TecTtoBOe coobuweHune);
) -]

Generate method 'Gmail.Send’ k

Use expression body for methods

Wrap every argument ¥

Unwrap and indent all arguments




HanmcaHue

- Busyanmsauwmsa knaccos
-TDD

- Ha 20% O6bICcTpee HanvcaHs BPYYHYH




[Tnwem bbiCcTpee




3aTpaTbl Ha PageObject

Page Object

Properties

80% BpemMeHu

Methods
20% BpeMeHu
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A yTo ecnn?

PageObject nncatb BHe koAaa?

NameSpace
|- Page
|- Ul Control
|- Sub Ul Control
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PageObject Editor

Coded Ul Test Builder - Add Assertions: UIClearButton

X b g

4 + UladdtwonumbersWindow
4 ¢ UlC|learButton

"M UIClearButton

» | B Add Assertion

ﬂ Property
4 Search

Value

? X

>

ControlType Button

TechnologyMame

Mame

4 Control Specific
HelpText
AccessKey

ControlName

Controlld

AccessibleDescription

DisplayText

Microsoft, 2012 r.

MSAR
Clear

button?
0

Clear

36



Map Editor

i Map editor

File  Map
Map > Gmail X
[] Visible view
4 # omal Mame: Gmail
4 [l GmailMaps
4 7 Grail Type: PE:I'!E]E
Cy AddMessage
[ NewMessageForm Description

4 T MNewMessageForm
From
Gy Send
Text
To

|Dc HOBHOE m:Hcl

Image

= M Gmail

Q. Mowuck B noute

M-

C
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NameSpace

i Map editor

File  Map
Map v o X Gmail X
[] Visible view
4 4 Omal Mame: Gmﬂll
4 [l GmailMaps
4 — Gmail Type: PE:I'!E]E 5
Cy AddMessage
[ NewMessageForm Description
4 T MNewMessageForm |D‘:HGEHDE m:Hcl
From
Gy Send Image
[amn] Text
[anl] T — :
) = M Gmail Q. Mowuck B noute




Page

i Map editor

File Map
Map > 1 Gmail X
[] Visible view
« mmema Marme: Gmail
4 [ GmailMaps
4 T Grmail Type: PE:I{]E
Cy) AddMessage
[ NewMessageForm Description
4 — NewMessageForm |D‘:HGEHDE m:Hcl
From
Gy Send Image
Text
To

= M Gmail

Q. Mowuck B noute

[ ~

c

1
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Control

% Map editor

File Map
Map >~ I AddMessage X | NewMessageForm
[] visible view
4 % Gmai Name:  AddMessage
4 [l Grailtaps
4 Gmail Type: | Button D
|— Cy AddMessage
[] NewMessageForm [] Mullable
4 T MewMessageForm L] Cach_ed
Erom [] Multiple
[] Data itern
Cy) Send
Test Description
To Ha nlncaTbl
Search properties

Id

Property  Filter Value

| EqualsTo | add_message |

Linked [] Qverride base control

[+ % Grail
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Control

% Map editor

File Map
Map * I AddMessage X MewMessageForm
[] visible view
4 % Gmail Name: | AddMessage
4 [l Grailtaps
4 =] Gmail Type: | Button B
Oy AddMessage
[] NewMessageForm [] Mullable
4 T MewMessageForm L] Cach_ed
Erom [] Multiple
[] Data itern
Cy) Send
Test Descrniphon
To Ha nlncaTbl
Search properties

Id

Property  Filter Value

| EqualsTo | add_message |

Linked [] Qverride base control

[+ % Grail
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KoaoreHepaumns

namespace GmailMaps

{

/// <summary>OCHOBHOe OKHO</summary>
[Element("Gmail", "", "Page", "OcHoBHOe OKHO")]
public partial class Gmail : UIPage
{

/// <summary>UIButton 'HanucaTtb'</summary>

internal UIButton Connect => this.Get<UIButton>(By.Id(@"add_message"));
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KoaoreHepaumns

namespace GmailMaps

{

/// <summary>OCHOBHOe OKHO</summary>

[Element("Gmail", "", "Page", "OcHoBHOe OKHO")]

public partial class Gmail : UIPage
{

/// <summary>UIButton 'HanucaTtb'</summary>

internal UIButton Connect => this.Get<UIButton>(By.Id(@"add message"));

}
} Xml‘—@;—’e

KameHb BpemeHHU
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bbiCcTpo nuLLem

- Busyanmsauwmsa knaccos
-TDD
- PageObject BHe koaa

- Ha 50% 6bIcTpee




@

A eLLle 6bICTpee MOXHO?




Testld + kogoreHepauwus

<div

testid="page new _message form" (>

<button class="btn btn-primary" >

<div testid="text" >
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Class + kogoreHepauus

<div testid="page new message form" >

<button|class="btn btn-primary"

<div testid="text" >
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Class + kogoreHepauus

<div testid="page new message form" >

<button|class="btn btn-primary" |>

<div testid="text" >

—_— DOM —_—

KameHb peanbHOCTU



KogoreHepauua B WPF

%4 Map editor
File Map

Map
[ ] Visible view

4 MOQEI
|"] BitmasksEditor

f5§ CheckToolBar
ConfigkditorsClass
ConfigEditorsWindow

Desktop X |

[ ] HoverMode (Ctrl+Shift+Alt)

4 5§ ConnectToolBar

4 D PaBouwid cton 1

4 Peaaktop mogenw
v [ TitleBar

= mainMenu

4 [y ToolBar
i Gy OverflowButton
4 G)Coeannnte...

Properties

Name Value

HelpText CoenHWTE...

ClassMWame Button

ControlType Button
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KogoreHepauua B WPF
%% Map editor
File Map

Map
[ ] Visible view

4 VIoael
|"] BitmasksEditor

5§ CheckToolBar
ConfigEditorsClass
ConfigEditorsWindow
5§ ConnectToolBar

Gy Connect

A o

b

Desktop X |

[ | HoverMode (Ctrl+Shift+Alt)

4 [ Pabouwii cton 1

P Pefaktop Mogenm

b D TitleBar

> EjmainMenu

4 [o§ ToolBar

I ) OverflowButton

4 ) Coeautus...

Properties

MName
HelpText

Value

CoeAnHWNTE...

ClassMame

Button

ControlType

Button
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KogoreHepauua B WPF
%% Map editor
File Map

Map
[ ] Visible view

-

i}

X

4 VIOQE]
I | BitmasksEditor
I B CheckToolBar
| ConfigEditorsClass
| ConfigEditorsWindow
5§ ConnectToolBar

Cy) Connect

b

— O x
Desktop X =
[ ] HoverMode (Ctrl+Shift+Alt)
4 [ Pabouwii cton 1 ~

4 [E| Pepaktop mogenu
v [ TitleBar
> EjmainMenu
4 [B§ ToolBar
I ) OverflowButton
4 ) Coeaunue...

Properties

Name
HelpText
ClassMame
ControlType




bbiCcTpo nuLLem

- Busyanmnsauyma knaccos

-TDD

- PageObject BHe koaa

- CkaHep DOM, koporeHepavLms

- Ha 75% 6bICcTpee HanMcaHs BPYUHYIHO




[TpOPUT B CKOPOCTU

ClassDiagram
+20% K ckopocCTU

PageObject

100% - TONbKO KOA

N

PageEditor

+50% K ckopocCTu

DOM PageGen

+25% K ckopocCTun
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@

A eLLle 6bICTpee MOXHO?




A elle bbICTpee MOXHO?

MOXeT bbITb




e

C/NIOXHble 31eMeHTbl




Tabnuupl, gepeBbs, CMNCKMK

O~ C

E4 HecopTtupoBaHHbie

1-3u3 3 <

® pomoakuum 2, Coucetu

Heisenbug team

Heisenbug 2023 Spring: Talk Consideration

KomaHpa Flow

3anucb MacTep-knacca AHapes bypakoBa

Komanpa JUG Ru Group [prem 3aaBok Ha Heisenbug 2023 Sprin...
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Tabnuupl, gepeBbs, CMNCKMK

public|class Row

{

IWebElement Select

IWebElement From

IWebElement Title
IWebElement Date

=> Driver
=> Driver
=> Driver

=> Driver

.FindElement (By.Id("select"));
.FindElement (By.Id("from"));
.FindElement(By.Id("text"));
.FindElement (By.Id("date"));
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Tabnuupl, gepeBbsi, CINCKU

public void DeleteMessage(string text)
{

var row = Page.MessagesGrid.First(p => p.Title.Text == text);

row.Select.Click();
Page.DeleteMessage.Click();



Tabnuupl, gepeBbsi, CMNCKU

public void DeleteMessage(string text)
{

var row = Page.MessagesGrid.First(p => p.Title.Text == text);
row.Select.Click();

Page.DeleteMessage.Click();
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CNoXHble 31eMeHTbl

- 91eMEeHTbI CMNCKOB B OTAeNbHOM K/lacce Q




KomMmaHAaHasa paboTa




KomaHAaHaa paborta

KomaHaa 1

gmail.newmessage.qgatools.dll

KomaHaa 2

63



KomaHaHas paborta

KomaHaa 1 KomaHaa 2

NewMassageForm

v

Gmail

gmail.newmessage.qgatools.dll

'e nuget

(2



Kakyto BblbpaTb 6MbnoTeKky?

WinAppDriver, FlaUl




Kakyto BblbpaTb 6MbnoTeKy?

WinAppDriver, FlaUl
Autolt, HP WinRunner, Katalon Studio
Ranorex Studio, SilkTest, Squish GUI Tester
TestComplete, Watir, TestStack.White
CUITe, Microsoft Coded Ul Test, FitNesse

Sikuli Test Studio, UIAutomation, Winium




Base controls

Ul Controls Framework

Button, TestBox, Any
List, Tree, Table

https://lyandex.ru/dev/html-elements/

67


https://yandex.ru/dev/html-elements/

Base controls

public classg UIButton |:

{
}

public virtual void

UIControl

Click()

=> Element.Click();
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Base controls

public class Gmail

{

UIButton

AddMessage =>

Driver.FindElement(By.Id("add message"));
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Base controls

Ul Controls

Button, TestBox,

List, Tree, Table

Framework

Any

70



Base controls

Ul Controls

Button, TestBox,

List, Tree, Table

Framework

Any

P
;’ig&

KameHb cunbl
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KomaHAHasa paboTa

- PageObject ana 6a30BbIX 3/1eMeHTOB

- ObmeH kapTamu Yepes Nuget (.gatools)




AOoKyMeHTaLns




TecToBasa foKyMeHTaLnA

public class Gmail

{

public

IReport Report

public void SendMessage(string to, string text)

{

Report.Step(

k“OTHpaBMTb coobueHune {to}”)

.Expect(“B oTnpaBneHHbIX gob6aBunacb 3anucb”);
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Pacwmnpsaem WebDriver

new Gmail(Driver, Logger, Report)
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.
——
-

Pacwmpsiem WebDriver
new—Gmail(Driver;—lLogger;—Report)

Driver.Get<Gmail>();

a. r.‘-! b

KameHb gywm
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BbiBOAbI

Ncnonb3ynTe PageObject
Mcnonb3yinTe KogoreHepaumio

[MoAaroToBbTECH K CMEeHe 61MbnoTeKN
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UTO AanbLue?







\

\
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