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Ranorex Studio advanced

This section addresses advanced topics concerning automated software testing with
Ranorex Studio. Here you will find detailed information on test solution processes and
methods, tools, and advanced concepts.

H Data-driven Testing

E Trackin Ul elements

": Ul elements
Ranorex Recorder
9, RanoreSPath

E Image-based Automation

E Performance Tracing

E Maintenance Mode

Meaning of symbols

Method: Contains the detailed description of a process. This includes an
explanation of the process, the goal(s) of the process, and a step-by-step
explanation of the actions necessary to successfully complete the process
Concept: Detailed description of a principle, technical concept or key idea
applied within one or more Ranorex Studio tools and/or methods. These
concepts are important for understanding and using the referenced tool or
method.




Data-driven testing

In data-driven testing, a test container (test case/smart folder) retrieves input values from a
data source such as an Excel spreadsheet or a database file. The test container is then
repeated automatically for each row of data in the data source.

The key components of a data-driven test are variables, data sources, and data binding.
You'll learn how to combine these to build a data-driven test in the following chapters. A
sample solution and accompanying instructions will guide you through the process.

Parameters are another component of data-driven testing. They increase module
reusability and make it possible to pass variable values from one recording module to
another.

Data-driven testing also allows you to use conditions to further control test execution,
which is why this topic is explained at the end of the data-driven testing chapter.

o Screencast

The screencast “What is data driven testing?” walks you through information found in
this chapter.:

Watch the screencast now

Download the sample solution

Except for the chapter on Conditions, each chapter in this section is dedicated to a separate
part of building a data-driven test in Ranorex Studio and contains the necessary step-by-
step instructions. Use the sample solution available below to put these instructions into

practice. It comes with a prepared test suite and the required modules.

There is also a completed sample solution available in the chapter — Run a data-driven
test. It contains the finished project after all the steps in the chapters have been completed.
You can use it as a reference.

Sample Data Driven Testing

Install the sample solution:

o Unzip to any folder on your computer.


https://www.youtube.com/embed/Yl3NjiJicDY
file:///C:/Users/sebastian/Desktop/AleB/Ranorex/data-driven-testing/executing-data-driven-tests/index.html
file:///C:/Users/sebastian/Desktop/AleB/Ranorex/data-driven-testing/executing-data-driven-tests/index.html
file:///C:/Users/sebastian/Desktop/AleB/Ranorex/data-driven-testing/executing-data-driven-tests/index.html
https://www.ranorex.com/rx-media/rx-user-guide/latest/download/RxSampleDataDrivenTesting.zip

Start Ranorex Studio and open the solution file
RxSanpl eDat aDr i venTesti ng. rxsln

Hint

The sample solution is available for Ranorex versions 8.0 or higher. You
must agree to the automatic solution upgrade for versions 8.2 and higher.

The process of data-driven testing
To get you started, here’s a quick overview of how data-driven testing works:

A test case contains the recording modules that make up the test. The recording modules,
in turn, contain the actions that are carried out during the test run and the repository
items these actions are performed on.

These actions and repository items can be made variable and bound to an external data
source which provides the test data. During the test run, these variables are then fed with
the values from the data source. The test is driven by data; therefore, it’s a “data-driven”
test.

Like other actions, you can make validations variable as well. This allows you to verify
whether the test data entered during a data-driven test produces the correct results in the
AUT, i.e. if the actual result corresponds to the expected result. This is optional, but very
useful. The sample solution that we’ll build in the following chapters includes a test-driven
validation.

Recommended knowledge

To get the most from the examples in this chapter, we recommend a basic understanding of
the material below:



=
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To follow this chapter, you should have a working knowledge of the Ranorex
fundamentals chapter, with the following chapters in particular:

e > Ranorex Recorder
e - Testsuite

e - Actions

e > Repository

e - Testvalidation

Define test and variables

In this chapter, we’ll first define the steps of the data-driven test. Then, we’ll define the
required variables for this scenario. You’ll also find out how to manage variables in Ranorex
Studio.

Variables are one of the key parts of data-driven testing. They are the placeholders for
values you want to feed your test, either from data sources or parameters. In Ranorex
Studio, we differentiate between three types of variables: Action variables, their subtype
validation variables, and repository variables.

Test definition
As usual, we’ll use the Ranorex Studio Demo Application for our example. It has a database
function that we’ll test. Testing a database is a common real-world application of a data-

driven test.

The test will contain the following steps:

o Start the Demo App.
9 Click the Test database tab.


https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/ranorex-recorder/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/ranorex-recorder/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/test-suite/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/test-suite/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/actions/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/actions/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/repository/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/repository/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/test-validation/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/test-validation/introduction/

E] Ranorex Studio Demo Application

File  Support  About

Ranorex Studio Demo Application

Introd ucﬁonn— based automation Ul-element test area  Upload testing

Test database

First name Last name Database MNumber of entries: 0
Department
| v
Age Gender
0 = () Female O Male
Add entry Delete entry
9 Add an entry to the database.
First name Last name
[1ohn | |puh|ic ] Database Nurnber of entries: 2
- John Public (male, 48) Project Management
Dep flrst name Last name Mary Smith (female, 36) Sales
Pro Mary | |Smith

Age Department
48 .Salﬁ

Age Gender

36 . L
L . ™ Rd ey | g—l

e Repeat until there are 8 entries in the database...

...and after each entry, validate that the Number of entries updates
correctly.

Database Mumber of entries:
John Public {male, 48) Project Management a
Mary Smith (female, 36) Sales

Henry Rogers (male, 29) Support
Thoras Bach (male, 42) Development
Cindy Martens (fernale, 19) Office

Hanna Perry (fermale, 43) Management
Will Hallmark (male, 32) Support
Micole Wallace (fernale, 38) Testing




6 Close the Demo App.

Sample solution and prepared modules

The > sample solution already contains all the modules with the necessary actions for the
steps above. They are organized in a simple test suite. This will serve as our starting point
for the next step: replacing constant values in several modules with variables.

Item

; E RxDatabase - Test suite
& ExDatabase — E [SETUP]

Gitups
.,-H..l.‘.wm_n: . tan EM StartAUT
n e g RxDatabase - Test suite
[SETUR] =] » | Data-driven_DB_Test
B SiacttlIT
FA[ | Data-driven B8 Test B InsertMame
B Insarstlame
B nserge EM Inserthge t’

B SelectDepariment

EM SelectGender
B AddEntry EM SelectDepartment
B vahdatebrines
TASDO Ed AddEntry
" EM ValidateEntries
= [TEARDOWMN]
EM ExitAUT

n Module browser with recording modules structured in folders

Test suite with a ready-to-run database test scenario
Define action variables
Action variables replace a constant value in a component or property of an action, e.g.
the specific text string in a Key sequence action. Action variables are limited to the

recording module they’re defined in.

First, we’ll replace the constant text values in the respective actions for entering the first
name, last name, and age of a person in the Demo App database.

First name Last name
[ f sohn || (Public |- !
SbetFirstMame Department StetlastMame
Project Management w
SintAge Age Gender
1 48 (C) Female



file:///C:/Users/Ale%20Barrientos/Desktop/Ale%20Barrientos/JalaSoft/data-driven-testing/introduction/index.html
file:///C:/Users/Ale%20Barrientos/Desktop/Ale%20Barrientos/JalaSoft/data-driven-testing/introduction/index.html

0 Note

In Ranorex Studio, variable names have the pattern $<vari abl enane>,
where <variable name> cannot start with a number or contain any special
characters, except for underscores.

To replace a constant value with a variable:

®

Open the drop-down list for the constant value you want to change and click
As new variable...

Name the variable so you can easily identify what value it is a placeholder for
and click OK.

The variable appears in the action table in green, replacing the constant

value.

€9 Add newaction - |3 [ 7] &

]
@1
EH2
e
B4

Action
Mouse
Key sequence
Mouse

Key sequence

Sequence
Click Left € Add new action - 1 L]
# Action
G1  Mouse Click
= e ©
e vans @3 Mouse Click »
B4 Key sequence Public
‘u’ariablename:I—»l|tx‘tFir5tName| |0 . A .
Default value: |John |

Repeat the above process for the last name (InsertName module) and the
age (InsertAge module).

The final result should look like this:

& Add new action - | L] =k Turbo mode || i Screenshe

4 Action

@1 Mouse Click €9 Add new action ~ 1 L) Zk Turbo mode | i}
EH2 Key sequence StdFirstName & Action

@3 Mouse Click Sh Mouse Click Left

i Key sequence 2 el Key sequence Back




n Variable $t xt Fi r st Nane replacing the constant value ‘John’ for the first name
Variable $t xt Last Nane replacing the constant value ‘Public’ for the last name
Variable $i nt Age replacing the constant value 48’ for age

o Note

Action variables can only be used in the recording module you
defined them in.

Define repository variables

Aside from making action values variable, data-driven testing often involves creating
repository variables. Repository variables replace a certain part of an item’s
RanoreXPath, the defining attribute, with a variable. You can make any repository item
variable this way. Repository variables are available in the repository they were defined
in and all modules that reference this repository.

For our example, we’ll make a list selection and radio buttons variable. These are repository
items where it often makes sense to make them variable because they are usually part of a
selection process with multiple options.

-
E('J Reference

For more information on RanoreXPath, go to Ranorex Studio advanced > -
RanoreXPath

Make a list selection variable

Here, we’ll make the repository item for the Department list selection variable. In the
module SelectDepartment of the sample solution, the Click action is linked to a constant
repository item that points to the Project Management entry in the list. In the item’s
RanoreXPath, the attribute @text="Project Management’ is responsible for this.


https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/introduction/

We will now replace the constant attribute value Project Management with the variable
SlstDepartment so the Click action is performed on whatever list entry our future data
source specifies.

First name Last name

|J|:uhr1 | |Pu|:1|ic

Department

Project Management > SlstDepartment]

r

Development
Management
Marketing

Office 1
Sales

Support
Testinﬁ

0 Note

When we create our data source later, we will need to make sure the entries
for the department selection are exactly the same as in the list, or else
Ranorex Studio won’t be able to identify the Ul elements. For example, there
is no entry IT, so a repository item with the resulting attribute @text="IT’
wouldn’t point to anything.

To define the variable:

Right-click the second Click action and choose Make repository item

variable...
&2 Add new action ~ | =k Turbo mode || i@ Screenshot
* Action
&1 Mouse Click Left Relative BtnDepartmentList
| S ] Mouse o Click Left Relative ¥ ProjectManagement |

1
=  Make repository item variable... |I_0'

9 Ranorex Spy opens with the constant value of the text attribute already
highlighted. Click the variable symbol next to it.

e Name the variable so you can easily identify what repository item it refers to
and click OK.

o In the yellow bar, click Apply.



9 | APPLY | |

Variable name: |I5tDepartmenﬂ e |
Default value: |Pr0jectManagement |
= $IstDeartrnent v|
[ irnane

6 In the repository, you can now see the variable in the item’s RanoreXPath.

€2 Add new item = & Track... ] by G | 7] RxDatabaseRepository =
Item Path
ﬁ DemoApplication EBase: form[@controlname="RxMainFrame"]
= 3 DepartmentList Base: Jlistl® gontrolid="10001
¥ ProjectManagement listitem[@text=S5IstDepartment]

I Repository variable $I st Depar t ment replaces the constant value for
department selection.

Make radio buttons variable

Here, we’ll make the repository item for the Gender selection variable. In the module
SelectGender of the sample solution, the Click action is linked to a constant repository
item that points to the radio button for Male. In the item’s RanoreXPath, the attribute
@controlname=’rdbMale’ is responsible for this.

We will now replace the constant attribute value in the RanoreXPath of this repository item
with a variable ($selGender) so the Click action is performed on whatever Gender radio
button our future data source specifies.

First name Last name

John | |F'u|:||ic

Department SselGender]
Project Management s [
Age Gender

48 = () Female (@) Male |




i |'| Form sy anErpme’ Llliiuﬂ-l- it dlldn

- TabPagelist ReTabcamral’ n el g
= s TabPage "BxTabStanderd
- 1 Cantane gpGender ] T vzl b s oyl dine

I T e )

S

== s ra s
Fpivas

Coahipd [ ppalisms EndacBation

0 Note

When we create our data source later, we will need to make sure the entries
for the gender selection are exactly the same as the respective
@controlname attributes of the two radio buttons, i.e. rdbMale and
rdbFemale, or else Ranorex Studio won’t be able to identify the Ul
elements. A data source with just Male and Female would not work, because
the repository item with the resulting attribute @controlname="Male’
wouldn’t point to anything.

Hint

To make a data-driven testing robust against localization (other languages),
itis recommended to use attributes such as Cont r ol Nane.

To define the variable:

o Right-click the Click action and choose Make repository item variable...

€9 Add new action = ] e =k Turbo mode | igy Screenshot
E Action
B1  Mouse @B  Click Left Relative ® RdbMale

|=  Make repository itermn vanable... |

Ranorex Spy opens with the constant value of the text attribute already
highlighted. Click the variable symbol next to it.



Name the variable so you can easily identify the repository item it refers to
and click OK.
0 In the yellow bar, click Apply.

1irolname="RxTabStandard1/7/?/radiobutton[@controltexi=$selGender] appLY | o
iable % ntrolname ibMale']

Variable name: |seIGender| e |

Default value: |Ma|e |

(2 distinet values)

[ controltext = v | v|
] controltype = System.Windows.Forms.RadioButton

e In the repository, you can now see the variable in the item’s RanoreXPath.

) Add newitem ~ & Track... |3 O & | 9 &1 | 7] RxDatabaseRepository = | = Variables... ¥ Cleanup
Item Path
= ﬁ DemoApplication Base: fform[@ controlname="RxMainFrame’]
= Database I/Tftabpage[@accessiblename="Test database’]
BtnExit button[@ controlname="RxButtonExit’]
= I DatabaseTab Base: 7/T/tabpage[@controlname="RxTab5tandard’]
E] FirstMame T text[@accessiblename="First name"]
=| LastMName T text[@accessiblename="Last name']
=t R A
@ SelectMale 3% EDIT IN SPY radiobutton[@controltext="4%selGender]
B BLHD PI-II-LIII ||‘-L;a‘- o WMULLUTT ﬂLLE!!iUIEIIﬂIIIE— SEETT]
[ab] BtnAddEntry button[@ controlname="btnAddPerson’]
E‘l CounterEntries text[@controlname="IbINumberOfPersonsMumber’]
22 DepartmentList Base: /list[@controlid="10007]

l Repository item representing the Gender radio button selection with
variable $sel Gender

0 Note

Repository variables can be used in the repository you defined them in and
all recording modules that use this repository.




Define validation variable

Our example test includes a step that validates whether the database counter updates
correctly as entries are added. For this validation to work, we need to make it variable.

So, we’ll replace the constant Match value of the validation action in the ValidateEntries
module with a variable.

Database Mumber of entries: IIl
lehn Public (male, 48) Project Management |
Databaze Mumber of entries: :

John Public (male, 48) Project Management C MBErtries
Mary Smith (female, 36) Sales — —

Database Murmber of entries: g

lehn Public (male, 48) Project Management
Mary Srmith (fermale, 38) Sales

Henry Rogers (male, 23) Support

L Thomas Bach (malg, 42) Developrment
Cindy Martens (female, 19) Office

Hanna Perry (female, 48) Management
—— | Will Hallmark (male, 32) Support

Micole Wallace (fernale, 38) Testing

0 Note

In principle, validation variables are the same as action variables. However, as the
Validation action is more complex than most others, we treat their variables
separately and therefore also explain the process separately.

To define the variable:

o Open the drop-down list for the Match value and click As new variable...

9 Name the variable so you can easily identify the value it is a placeholder for
and click OK.

e The variable appears in the action table in green, replacing the constant
value.



& Addnewaction - | 7] & |9 zk Turbe mode || i Screenshot

4 Action Match name Match value Repository itemn
=1 Validate |AttributeEquaI V"Text V||1 |v =] CounterEntries

L

|intDBEntrie5 | a | 1

Default value: |'I |

Cancel Zk Turbo mode | igy Screenshot
1 Validate AttributeEqual Text 9

Variable name:

Default values

The default value of a variable is the value that’s used when no data source is available. This
is the case when running a recording module from the recording module view, for example.
Therefore, you should always make sure to define a meaningful default value.

Variable name: |t:-d:FirstNar‘r1e| |

Default value: |J|:|hr1 |

0 Note

When you replace a constant value with a variable, the original constant
value is automatically used as the default value.

View and manage variables

You can view the status of variables and manage them in different places: the data binding
pad gives you a detailed overview of the status of all variables in a recording module, while
the VARIABLES... dialog allows you to add variables and to edit them.

Data binding pad

When opened in the recording module view, the data binding pad shows the status of
action, repository, or code variables in this recording module and their default values. The




data binding pad reflects the icons and status designations from the VARIABLES... dialog.
These are explained in the next topic below.

o While in the recording module view, click the View data-binding button in the
toolbar.

9 To display action or repository variables, their status (In use/In use from
repository/In use in code/Not in use) and their default values, click anywhere
in...

o the action table or

o the repository.

0 e TR |dentify code variables

n If the recording module contains variables that are only used in code, then
these initially appear under Not in use. The button Identify code variables
identifies them and causes them to be displayed under In use in code.

VARIABLES... dialog

This dialog shows you variable status and also lets you add and edit variables.

To open the dialog for managing variables:

o For action variables, open the recording where they are defined and click
VARIABLES....



"= VARIABLES...

Griups ) Add new action = 2k Turko mode | T Screenshat
Mexhiian e — R
_ : Artizn Comment
Appication functions

(=Rl Mouse lick Left Feintmoe
- Ky sequance ame
B3 Mouse lick Lest Relutive
B Key sequence 8] Lasthisene

9 For repository variables, click Variables... in the repository view.

E SETTINGS...

= B RxDistatase D Add new ibem » B Track.. [ = B3 I RaDababasd - ¥ Cleanup -
-6 Rederences o - = Variables...
W Raport i 7] Demonpplication Base Moam|Bcomrainames RahainfrafeT
A""""":""'T:"""" = 157 DepartmentList Bae i@ contralid="1000]
n Database functions # Fromoiklinagement Inititen | Eied = ShitDepartnent]
| app.condig
[ Assesbiyintecs
|—'. Pregramcy
% RxCetabene ratmy
B RsCncabans rrbst
i T RxDataboseRe posibantoanep
The variable management dialog will open:
Edit variables of InsertMame O *
ml Add variable Rernove unused variable(s) [] Copy variable from repository -~ 2
Py p ry
Mame Default value
ttFirstMame John 1
= | tetLastMame Public

= |n use == |n use from repository

= Mot in use Cancel

n Variable status, Name, and corresponding Default value
Variable editor toolbar

e Optionsto copy/paste a variable to/from the clipboard.

e Option to add a new variable directly.

e Option to remove unused variables (variable cleanup).

e (Action variable dialog only) Option to copy a repository variable to the
current recording module, where it becomes an action variable.

Variable status legend

e Variable in use: Variable is used, i.e., it is assigned to an action. Does not
indicate whether the variable is bound/unbound to a data source.



e (Action variable dialog only) Variable in use from repository: Same as
previous, but for repository variables that are in use in the action table
through a linked repository item.

e Variable notin use: Variable is defined, but not assigned to an action item.
Does not indicate whether the variable is bound/unbound to a data source.

Overview of defined variables

We’ve now defined all the variables we need for our data-driven test. When you switch to
the test suite view, you can now see the number of variables defined per module. Note they
are stillunbound, i.e., they have not been assigned a data source.

In the next chapter, we’ll define this data source and assign it to our test case. We’ll also
discuss the options for managing data sources.

Data source...
[tem Data binding / iterations
i RxDatabase - Test suite
=-- [SETUP]
EM StartAUT
= B Data-driven_DB_Test
EM InsertMame Unkound variables: 2
EM Inserthge Unkcund vaniable: 1
EM SelectGender Unkcund varniable: 1
EM SelectDepartment Unkcund vaniable: 1
EM AddEntry
[EM ValidateEntries Unkcund variable: 1
=-- [TEARDOWN]
Ed ExitAUT

n The test suite view displays the defined, but currently unbound variables
Manage and assign data sources

Data sources are a key component of data-driven tests. They are the place from which
variables get their values. In this chapter, we’ll find out how to add, manage and assign data
sources to test containers so that their data is available for the test run.



Create your data source

Creating a data source is as easy as creating a table. How exactly your data source will look
depends on your tests, so making recommendations on how to design your data source is
beyond the scope of this user guide.

To follow along with our sample solution, you’ll need a data source.

Download the CSV table and unzip it to any directory on your computer or simply copy and
paste the following text into a text file and save it as .csv.

FirstName,LastName,Age,Gender,Department,Num
John,Public,48,Male,Project Management,1
Mary,Smith,36,Female,Sales,2
Henry,Rogers,29,Male,Support,3
Thomas,Bach,42,Male,Development,4
Cindy,Martens,19,Female,Office,5
Hanna,Perry,48,Female,Management,6
Will,Hallmark,32,Male,Support,7
Nicole,Wallace,38,Female,Testing,8

Manage data sources
Data sources, and the test data they contain, are managed per test suite. This means:

e Once added to a test suite, the data source can be assigned to the test containers of
this test suite.

e Youcan’taccess a data source in test suite A from test suite B. You first need to add
the data source to test suite B.

e Adatasource can be used in multiple test suites at the same time if you add it to
each test suite.

To access data source management directly:

e Click MANAGE DATA SOURCES... in the test suite view.

You can also access data source management through the Data source... dialog. With a test
container selected:

o Click Data source... in the test suite toolbar and then Manage data
sources...

o Click Data source... in the context menu of a test container and then Manage
data sources...


https://www.ranorex.com/rx-media/rx-user-guide/latest/download/RxTestDatabase.zip
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The data source management dialog

The data source management dialog appears as shown below. To add the CSV data source
for our sample project:

o Click New > CSV connector...

Manage data sources >
Mew [~ || @ Delete = Clone
-n Simple data table + Connector type
CSV connector.,.,
Excel connector...
SQL connectaor..,

Data saurce config

(0] .4 Cancel A

=]
=]

n Add a new data source. Four different types are available, as explained below.

Delete an existing data source.



A Attention

Deleting a simple data table means deleting the data physically. Data will
be lost! This is because simple data tables are stored directly in the
corresponding test suite file.

Deleting an Excel, CSV, or SQL data source in this dialog means deleting
only the connector to this data source and the settings in the
Configuration section, not the data source file itself.

Clone a data source.

For simple data sources, this means cloning the contents of the data source and the
settings in the Configuration section. For all other data sources, this means cloning the
connector and the settings in the Configuration section. This option is useful for
specifying different sheets of the same Excel data source, for example.

List of added data sources, each showing the connector type (Simple, CSV, Excel, SQL)
and the Use count (how many times the data source has been assigned in the test
suite).

Configuration section. Here you can manage certain settings depending on the data
source type. The available settings are explained below for each data source type.

Assign data sources

Once you’ve added a data source, you then need to assign it to a test container, so the
modules/variables in it can access the data.

To do so:

@
2]

]

Select the test container you want to assign a data source to.

Open the context menu and click Data source...

-

] [® Data source... Sed

Item

Data binding / iterations Description

i RxDatabase - Test suite
= [SETUP]

= ¥ [ Data-driven_DB_Test

Ed StartAUT

& Run selected test case

EM InsertMame ) bles: 2
"; Run to here (excl. selection)

EM InsertAge ble: 1

EM SelectGender f" Datasource.. a'l

EM SelectDepartment Data binding... ble: 1



e Select the desired data source from the drop-down menu and click OK.

o The data source appears next to the test container in the test suite view, with
the number of rows in it indicated.

B Data-driven_DB_Test

General Datasource Data binding Condition

New ~ | | Mo data source 9
myCSVData - CsvDataConnector .
myExcelData - ExcelDataConnector 9
mySimpleData - SimpleDataConnector =
”" data source [ | Data-driven DB Test myCSVData S Rows: &
[+ | Data-driven_DB Test myExcelData = Rows: 8
[+ | Data-driven_DB_Test mySimpleData = Rows: 8

Data source assignment rules

The assignment of data sources to test containers is subject to the following three rules:

Rule 1 Once assigned to a test container, a data source cannot be assigned to
descendants of this test container.
Rule 2 Once assigned to a test container, the contents of the data source can

be accessed by all descendants of this test container, but not by its
siblings or ancestors.

Rule 3 Multiple assigned data sources in a tree complement each other; they
do not replace each other.

Example 1

Let’s see how these rules work by way of an example. Suppose we have two data sources
available in a test suite: a CSV data source, myCSVData, and an Excel data source,
myExcelData.



Data source name « Connector type

myC5VData CsvDataConnector
myExcelData ExcelDataConnector :
=l El TestCase A

- EM Recordingl l

= # SmartFolder A-1 | myCSVData = Rows: 8

. EM Recordingl 1

E-[A/g SmartFolder A-2 | myExcelData = Rows: 8

EM Recerding [ CSv ][ Excel ]
S £+ SmartFolder_A-3
EM Recording [ CSy ][ Excel ]

The CSV data source is assigned to the smart folder A-1.
The Excel data source is assigned to the smart folder A-2.

Because of rule 2, test case A and its module cannot access the data sources
of the descendant test containers.

Because of rule 2, modules of the smart folder A-1 have access to the CSV
data source.

Because of rules 2 and 3, all modules of the smart folder A-2 have access to
both the CSV and Excel data sources.

Because of rules 2 and 3, all modules in descendants of the smart folder A-2
have access to both the CSV and Excel data sources.

E B O BN8



Example 2

= B TestCase B
EM Recording Mone

= £ SmartFolder_1

(=

EM Reccrding
E-[~1 ¢ SmartFolder_1-1 myExcelData S Rows: &
EM Recording
5[ ¢ SmartFolder_1-1-1
(EM Recordingl
=-f] g SmartFolder_1-2 ryCSVData = Rows: B
EM Recording [T]
= £ SmartFolder_1-2-1 myExcelData = Rows: &
EM Recording [ CSY ][ Excel ] ﬂ
= £+ SmartFolder_1-3 myExcelData S Rows: 8
EM Recordingl
5[ % SmartFolder_1-3-1
EM Recordingl

All data sources have been assigned below test case B and smart folder 1.
Therefore, these test containers and their modules cannot access the data
sources.

The Excel data source is assigned to the smart folder 1-1. Therefore, the
descendants (modules, test containers) of this tree branch can access the
Excel data source.

The CSV data source is assigned to the smart folder 1-2. Therefore, its
modules can access this data source.

The Excel data source is assigned to smart folder 1-2-1. Therefore, its
descendants can access both the CSV and the Excel data sources.

The Excel data source is also assigned to smart folder 1-3-1. Therefore, its
descendants can access this data source.

8 B

o~ Qoo

Data source types and connectors

Ranorex Studio supports four different types of data sources: Simple, CSV, Excel, and SQL
data tables.

With the exception of simple data tables, all of these sources are added via connectors.
This means that Ranorex Studio only links to the data table file. It does not add the contents
of the file to the test suite.



Simple data table

Simple data tables are useful for when you want to quickly set up small data-driven tests,
e.g. for trial and error. We do not recommend them for anything that’s more complex than a
couple of data rows.

Simple data tables are stored directly in the test suite file (.rxtst), with all of their contents.
This is why you have to create and maintain them directly in the Data source... dialog. It’s
also why they are deleted entirely when you delete them in the data source management
dialog, unlike other data sources.

To add a new simple data table:

o Click New > Simple data table.
9 Name the data source.

9 Click OK.

bizrage daka soarces w
[{ew = | iR =
Semple clata table : M * B Dekis & Cena
5 porrertor Dake soumce name . Cannectorbype

Exidd Conneciod...

SmmplelletaCnnnector

0L correcior.,

Dirta squrce ronfig

Mame:  [mySmpleDens {3 _l
E1 Aurc-load dula whan ksed ruke opans
| Btask o ool selected) el
| Labsk IMo column selecked. ersfion oot vall be usedi ﬂ

The Mask option is explained separately further below.
The Label option is explained separately further below.

In the Data source... dialog of a test container, select the simple data
source and create the content in the table editor.



Hint

You can paste tables from Excel files into the table editor.

Data-driven_DB_Test properties O X

B Data-driven DB_Test

Mew - | | mySimpleData - SimpleDataConnector
General Datasource Databinding Cond
FirstMame LastMame Age Gender Department Mum
New - | | mySimpleData - SimpleDa y 1 John Public 48 |Male |Project 1
o Management
Add column... 2 [Mary Smith |36 |Female |Sales 2
3 |Henry Rogers 29 | Male Support 3
4 | Thomas Bach 42 Male Development 4
5 |Cindy Martens |19 |Female |Office 5
6 |Hanna Perry 48 |Fernale |Management ]
T | Will Hallmark |32 |Male Support 7
& |Micole Wallace 38 |Female | Testing 8
6 Click OK when you’re done.
Data range
Refresh

® Allrows () Range

Preview effective data set...

w2 You can also specify a data range. This option is explained separately further
below.

Excel data connector

Excel data sources are added via a connector.

Hint

Instead of the default Excel file format x| sx, you can also use the native
binary file format x| sb. This file format is supported in Microsoft Office
2007 and later, and is much faster than the non-binary version.



To add an Excel connector:

Click New > Excel connector...

9 Configure the connector and click OK.

Manege data saurces
% [Fata source config

| b v| & 3 Mame: | SRS |

o e Fie rame e cmew - D0 b0 5P Tes Tt a s b ol

AR = :

C5U conmeciod... '_-l Copy Finto project ﬂ

Ewcel connectar -E — -]

L connector... I Workshest -Shser]

Range: Airbc-range
=] Aute-lnsd dals wien 1=t suile cpany

| Mk Me celumn sslmcind)

Ladr=l Mo cobinn oalkected, insration count will Ba uced)

o= =

Excel connector configuration:

Name the Excel connector and specify the location of the Excel file.

This will copy the Excel file to your project folder. You must check this if
you use version control.

Work sheet selection

If your Excel file contains more than one worksheet, you can specify the sheet to be used
here. You can also limit the test data to a specific range.

Uncheck the auto-load option to decrease the start-up loading time for the test suite.
However, this also means the number of rows won’t be displayed next to test containers.

n The Mask option is explained separately further below.
B The Label option is explained separately further below.



CSV data connector

CSV data sources are added via a connector. Once added, CSV data sources can be edited in
Ranorex Studio in the Data source... dialog. When you save these changes by clicking OK or
Apply, the actual CSV file will also be changed.

To add a CSV connector:

o Click New > CSV connector...
9 Configure the connector and click OK.

tanege data sources

[rata source config

[ e v| & = Hama: |
FEmm =
SN R Fia rame o, oo 1102 0 P T i b . L

C5Y Connectar... : [0 Copy Fix bo propct ﬂ
Ewcel connectar... B Use header

0y | e
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CSV connector configuration:
Name the CSV connector and specify the location of the CSV file.

This will copy the Excel file to your project folder. You must check this if you
use version control.

Data configuration

Specify whether the CSV file contains a header row or not.

Uncheck the auto-load option to decrease the start-up loading time for the test suite.
However, this also means the number of rows won’t be displayed next to test containers.
n The Mask option is explained separately further below.
The Label option is explained separately further below.

SQL data connector
With the SQL data connector, you can access an SQL database and pull data from it using an

SQL query. We'll illustrate this process with a simple example where we access a Microsoft
Access database.



o Click New > SQL connector...
9 Name the connector.

Click Create to specify the SQL connection string.

Manage data sources X

Data source config

New | | | W Lelete = | Mame: mySCLData @l
Simple data table
Connection
C5V connector... string:

Excel connector..,

S0L cennector.., ——

o=

o Specify the location of the database file.
e Specify the optional connection settings (see below) and click OK.

Optional connection settings:

o Change the database connection type to suit your database type. In our example,
Microsoft Access Database File is correct, since we’re using a Microsoft Access
database.

o If the database requires a login, specify it here.
o Click to test the connection to the database (recommended).

Lo = o Cperte ? X
- +| Data gource:
Data source: Microsoft Access Database Fle :crhrphon
[Microsoft Access Database Fie (OLEDB) | [ Change | acroaat OO Data Source Wirosoh Acgess databane le.

Database file name:

| = B noE. -::-\Downloads\F{xTestD| | Browse...

Log on to the database

User name: |Adn1in

Password: | EETEONNNY

[] save my password

Microaoft SOL Server Compact 3.5
Microsoft SGL Server Database Fle
«nther:

Data prowder:
NET Framework Data Provider for Ol

] Always use this selection

through the NET Framework Data
Provider for OLE DB.

Advanced...

Test Connection | o I OK I QCance-I

o Test connection succeeded.

6 Under Query, click Create to specify the database query.




Connection | Provider=Microsoft. et OLEDE.4.0: Data Source=

string: YDownloads'RxTestDatabase.mdb
Cuery:
Auto-load data when test suite opens @ Create

Define the desired SQL query in your database (Microsoft Access, in our
example) to provide the data to Ranorex Studio and click OK.

%@ CQuery designer - O X
EF WalX
-2 Tables (1) Caolumn Alias Table Output
=-E Person 3 FirstMame Person
E
él FirstName Lasthlame Person
[Z] LastMame =T || age Person
-[E] Age / Gender Person
5] Gender 0
- =] Department ‘ Department Person
[E] Mum Mum Person
< >
SELECT “
Person.FirstMame,
Person.LastMame,
Perscn.Age,

Person.Gender,
Person.Department,
Person.Numl

FROM

QK Cancel

e Set the auto-load behavior (disable for faster load time, but missing row indicators
in the test suite view) and masking (explained separately below) and click OK.



Data source config

Marme: my5CLData
Connection | Provider=Microsoft.Jet. OLEDE.4.0:Data Source=C; Downloads
string: YRxSampleDataDrivenTesting\RxDatabase\RxTestDatabase.mdb

Edit
Querny: SELECT

Person.Firsthame,
Perzon.LastMame,

Auto-load data when test suite opens

Mask: (Mo columns available)

9 QK Cancel Apply

Mask data

You can mask data for all data source types. This way, you can hide sensitive data in the
report while still allowing Ranorex Studio access to it for testing purposes.

Mask: Age, Department, Gender, Mum |v
[[] FirgtName ) 1l
[] LastMName
] Age
Gender
Department
T N N

‘ * [ Data-drl'+en_DB_Test Data Row: 1 |
* Test data
v h J
FirstName: John LastName: Public Age: we
Gender: sene Department: sssssssssssssnssne MNum: =

n Data from unmasked columns is displayed normally in the report.

Data from masked columns is hidden in the report.

Label data iterations

By default, data iterations carried out as part of a data-driven tests use the iteration count
as a label in the report, i.e. they are numbered. However, you can also assign column names
from your data source as labels. Ranorex Studio will then use the values in that column as
labels in the report.
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Default iteration count with numbers from 1 to 18 in the report.

The iterations now use the respective values of the column LastName as

Data-source column LastName selected as the label instead.
label, making them easier to identify.

Limit data range

You can limit the data range for all data sources. This allows you to make only certain rows
of a data source available to a test container.

o Enter a range of rows in the Data source... dialog.
9 Click Preview effective data set... to see the result.

1 |

Gl Detswource  Dats Binding - Condition
Meww | ¢ pCEWDGE - CouDataConnscir w Maruge dala co e, -
Fethlome  Laphdime - Bge Gender - [epadent Mum  Add columa,
[ Fiblic |4 | Mae  |Propec 1
r | | ] | Managermant
2 |Mary Smith ¥ Famale [Selm Dl rasa
3 |FeEmmy : Figegers e .H-!'l: .iI.JPF:I'I .:. Al i ﬁ} Farzx 1_4 ﬂ
4 |Thamas  Bach 43 Male  Deyeloprnent k
3 |Cindy Matens 10 Famale [Office
5 |Ranna Fivrerem: - EHbcsvn d st il ﬂ
T |0
8 |Phccls
g Add it
bpusscseng




Auto-create a CSV data source from variables

You can automatically create a CSV data source from unbound variables defined in
modules.

The test suite shown below contains the smart folder InsertData, which in turn contains
four recording modules with 5 defined, but unbound variables.
s T

[ § 5 FE’ RADeaOrven Testing - Teak 2ufe

3 | DstabaseTesting

ET =fifeme warfirttdame
EM St saibiame warlactHume
BM TeleciDatabans i i suelleparimant | [E})
HIISE inseriDeta =t wndge
[ —— Ui ferbii 2 [iuadiiaben 3 LRt mts s e
B Febe Departmerd Unbound wansbds lI‘-m-ll-lr
EH Irmarithige tnbouird variabe 1 i vanabic
BW SelechTende Unbound venpble | [lemsiable

Smart folder InsertData with four recording modules.
The 5 defined, but unbound module variables in the recording modules.

To auto-create a CSV data source from these variables:

o Right-click the smart folder.
e Click either Data source... or Data binding....

Item Data binding / iterations
/][ RXDataDrivenTesting - Test suite

= E| DatabaseTesting

Bl [SETUF]
----- EM StartAUT Bound variable: 1
----- EM SelectDatabaze

= InsertData

— Eﬂ— ! P Run selected smart folder
----- EM InsertMame U ]
"; Run to here (excl. selection)

----- EM SelectDepartment L
_____ BN InsertAge u f® Datasource.. e
_____ BN SelectGender l Data binding...

_____ @M AddEntry » Condition...




9 Click Auto-generate data source.

Result

Ranorex Studio automatically creates a CSV data source with the variable names as the
column names.

InsertData properties O x

?}_ InsertData

General | Data source | Data binding | Condition

INew = | |In5ertData_DataSu:uurce - CsvDataConnector 'l Manage data sources...

varFirstMame | varLastMame | varDepartment | varAge  wvarGender | Add ann...
k1 |Add.

Data range
Befresh

® Allrows () Range |E.g. 1-5,8, 11-13

Ereview effective data set...

oK Cancel Apply

Auto-generated CSV data source with the default name derived from the
test container.
Table with the column names derived from the varible names.

Ranorex Studio also automatically binds the variables to the matching columns in the auto-
created data source, visible under Data binding.

InsertData properties O >

% InsertData

General | Data source" Data binding ||Cc>ndition |

Bind variables to data sources

Data-source column Variable

varFirsthame InsertMame.varFirstMame -
varLastMame InsertMName.varLastMame -
varDepartment SelectDepartment.varDepartment hd
varAge InsertAge.varhge -
varGender SelectGender.varGender -

Auto-generate data source Auto-bind Clear bindings




You can manage the data source as usual in the Manage data sources... dialog. By default,
the CSVfile is stored in the project folder of your solution.

i —
A EAR ) tnsert Dagn DataSource.cse !E

[T

Auto-generated CSV data source in the Manage data sources... dialog.
The CSVfile in the project folder of your solution.

Summary of the steps for this chapter

Now that we’ve explained all the options for managing and assigning data sources, let’s
quickly go through the required steps to prepare our sample solution for the next chapter
again.

Ensure you have your data source ready (CSV file).
In the test suite view, click MANAGE DATA SOURCES....

Click New > CSV connector...

Name it myCSVData, specify the location of the file, check all three boxes,
and click OK.

In the test suite view, right-click the test case Data-driven_DB_Test and
click Data source...

From the drop-down menu, select myCSVData and click OK.

@O 0000

You’ve now assigned the data source. Your solution is ready for the next step: data binding.



Data binding

Now that we’ve defined our variables and assigned the data source to the test case, we’re
ready to connect them. This is called data binding, which is the topic of this chapter.

© Screencast
The screencast “Data binding” walks you through information found in this
chapter.:

Watch the screencast now

Initial situation

The below image shows the initial situation with the data source assigned to the test case
and the defined, but unbound variables next to the recording modules.

F— . -
Module B | m Data-driven_DB_Test myCSVData = Rows: 8
EM InsertMName Unbound vanables: 2
EM InsertAge Unbound vanakble: 1
B et EM SelectGender Unbound vanable: 1
EM SelectDepartment Unbound vanable: 1 t’
EM AddEntry
EM ValidateEntries Unbound vanable: 1
B EaitaldT

Data source myCSVData with 8 data rows assigned to a test case.
6 unbound variables in 5 recording modules.

Access data binding

o Use one of the following options:
e Right-click a test container and click Data binding...
o Double-click an unbound variable.


https://www.youtube.com/embed/ustjQ5-mbr4
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The data binding dialog
The data binding dialog opens with the following items:
|
[+ Data-driven_DB_Test
. Generdl | Cake source F |8 iicr |
Beiil vanabiled b dan souiom
[D#ts-cource colipmn ‘Wariskle
inbound) -
Laathlame IL'Jn'uc-um:-_l -
Il_Ur'.t-'_-ur'-:l -
I['J o) ﬂ -
II.Lil'ﬂ'l:"u"ﬂ: -
IFan:ur'd-_- n E -

| Ausn-tind I:.'!u"i;-n_-l--.;

Data binding tab in the properties window of the test container
List of available data columns from the assigned data source

Multiple drop-down menus containing the defined variables available for
binding
Auto-bind function, explained at the end of this chapter

Unbinds all variables from their data columns

I NS

Bind data to variables
Binding data to variables means specifying one variable per column.

For the column FirstName:



o Open the drop-down list of variables next to the data column.

9 Check the variable to which the data will bound. In this case:
InsertName.txtFirstName

@ Note

Variable names in the data binding dialog are a combination of the module
they are defined in and their actual name without the preceeding $. So, for
InsertName.txtFirstName, InsertName is the recording module, then

there is a separating period, and txtFirstName is the actual variable name.

Data-driven_DB_Test

(Faneral | Dwts source | Data binding | Condibion

End viwiablal 0o difi ot

Ngks-=pirre rebmn ‘Warukle

FirtHama Incerfdarme. bt Firstieme
Lagtblire

AOu

Bamdal

Department | St D vt bt Depev et
Hum |[_{ Veshiale Entres imi ¥ Eniries

For the column LastName:

o Open the drop-down list of variables next to the data column.

9 Check the variable to use for the data binding. In this case:
InsertName.txtLastName

© Note

Only unbound variables are displayed. InsertName.txtFirstName is
missing because we’ve already bound the column FirstName to it.




" Data-driven_DB_Test
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Repeat these steps for the remaining columns/variables.

Result

|
| Diti-drmeiry DE_Teslt propethes [
- Dpata-driven_DB_Test
Geviesal | Dita S0uice | Cata erding Condition
Sind vanables to datns sowmes
[rats- source column \iprabie
FrilMarne InsedMlene tnFimtMlarie -
LmatManmes IIn-nIHrnglﬂLrﬂhlrr- -
Aje [Insemige b =
"
[ermler n Select{pender nelGercisr n -
Depurimierd SelectDepart mentlstlepartment -
M Walidst ef et ries DB Erviries -

e Hil ' Ayuso=-tind Clear pindings

List of available data columns from the assigned data source.

List of bound variables.




Resulting test suite view

L] Data source...

Item
i RxDatabase - Test suite
= [SETUP]
[EM StartAUT
=] El Data-driven_DB_Test
EM InsertMame
EM Insertige
[EM SelectGender
EM SelectDepartment
Ed AddEntry
@M ValidateEntries

Data binding / iterations

myCSWData = Rows: &

Bound variables: 2
Bound variable: 1
Bound variable: 1

Bound variable: 1

Bound variable: 1

Description

n Data source myCSVData with 8 data rows assigned to a test case.

6 bound variables in 5 recording modules.

Our data-driven test is now complete. In the next chapter, we’ll run it and get our report.

View status in data binding pad

The data binding pad gives you a quick and detailed overview of a test container’s data
binding, i.e., its variables and parameters, their status, and their values.

To open the data binding pad, click the View data binding button in the
toolbar and select a node (i.e., an item) in the test suite.
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9 The data binding pad displays the data binding information for this node.
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Data binding pad showing variables bound to a data source.
Data binding pad showing variables bound to parameters.

Auto-bind
This option automatically binds all variables to data source columns or to parameters of the
exact same name.

Hint

Design your variables and data sources to be auto-bindable for quick

data binding. An easy way to do so is to create your variables, and
then Auto-create a simple data source in the Data-binding dialog.

A B C D E F

1 |txtFirstName "txtLastName " intAge | selGender IstDepartment intDBENtries
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Variable binding
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Auto-bind is available in three places:

e inthe data-binding dialog (see further above)

e inthe data-binding pad

e inamessage displayed when adding/moving a module that has auto-bindable
variables

@ Note

When you auto-bind variables from the data-binding pad or the
message and a variable fits both a data-source column and a
parameter, then it is auto-bound to the parameter.

Auto-bind from data-binding pad
To auto-bind this way:

o Select an item with unbound, auto-bindable variables in the test suite.
9 Click Auto-bind in the data-binding pad.

Hint

Select the test suite node and click Auto-bind to instantly bind all
auto-bindable variables in the entire test suite!

Selected: Test welcome meszage
£ Al -

@ Luto-b . d |

FirstMame

Katchtalue




Auto-bind from message

When you add or move a module that contains unbound auto-bindable variables, a
message will pop up to ask you if you want to auto-bind these variables. You can also click
Remember selection for this solution to always do so automatically.

7 Auto-bind variables to data source

([

2]

Auto-bind variables

One or more unbound variables can be auto-bound to matching data source columns. Do you want
to do so now?

Remember selection for this solution

ré about auto-binding vanables Yes, auto-bind MNo Cancel

Data binding in module groups

Data binding for module groups works a little differently than for test containers (test cases,
smart folders).

Initially, variables used in recording modules that are inside a module group are not visible
in the test suite view. You can only see them if you open the module group.
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Module group InsertName in the smart folder InsertData.

but unbound variable.

These variables are not yet visible in the test suite view and therefore can’t
be used. At this point, they’re only visible inside the module group. They are
encapsulated in it.

Bind the variables in the module group to data

The module group contains two recording modules, each with one defined

To make these encapsulated variables visible in the test suite and bind them to data, we
need to first bind them to module-group variables. These act as a bridge from inside the
module group to the test container.

To bind variables to module-group variables:

o In the module group view, right-click the module group.
9 Click Data Binding...

[tems Data binding
= 1
Unbound variable; 1| | 22 binding. | @)
E‘ InsertLastMame Unbound variable: 1 Pl el
Add 3
Expand all
Collapse all
3 Cut Ctrl+X

o Add a module-group variable for each recording-module variable and bind the
recording-module variables to the module-group variables.
You can also bind the recording-module variables to constant values.
This way, the variables will not be visible/usable in the test suite view,
but still be bound to values.

Hint

Constant values do not appear in the report either. This is useful for binding
variables to values that not everyone who reads the reports should be able
to see.



%4 InsertName

Bind variables to module-group variables

Bind variables to constant values

Module-group variable Default value Variable
1 varMGFirstMame InsertFirstMamevarFirstMame -
2 varMGLastMame InsertLastMame.varLastMame -
b3 Add...
Auto-create Auto-bind Clear bindings

Value
Add...

Variable

m
m
m
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T

Clear bindings

Cancel

Result
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(| The variables are now visible through the module-group variables in the data
binding pad...
...and can be bound to data sources and parameters in test containers just
like other variables.

Run a data-driven test

Now that we’ve finished our data-driven test, we can run it. This works the same as for other
tests.



© Screencast

The screencast “running a data driven test” walks you through the
information found in this chapter.:

Watch the screencast now

Download the sample solution

This is the completed sample solution with all the instructions of the previous chapters
carried out and ready to run.

Sample Data Driven Testing Complete

Install the sample solution:

o Unzip to any folder on your computer.

9 Start Ranorex Studio and open the solution file RxDat abase. r xsl n

Hint

The sample solution is available for Ranorex versions 8.0 or higher. You
must agree to the automatic solution upgrade for versions 8.2 and higher.

Run the test

o Check if all variables are bound correctly.

9 Click RUN.


https://www.youtube.com/embed/e58NLP9See4
https://www.ranorex.com/rx-media/rx-user-guide/latest/download/RxSampleDataDrivenTestingComplete.zip

Result

Once the test has finished, the report appears. The rows of the data-driven test case are

shown in the results.
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Result details for a data-driven test

When we take a more detailed look at the test case, we see that it was iterated once for

each data row. So, in total, the test case was run 8 times.

The details for each iteration also show the current variable values for this iteration.




I = [3 Data-driven DB_Test 8
I * [ Data-driven_DB_Test 1

I * [%] Data-driven_DB_Test 2

Firstiiame: Mary LastMame: Smith

=
Further Reading

Reporting is explained in detail in Ranorex Studio fundamentals > - Reporting.

Microsoft Excel-free test execution on runtime machines

If you want to execute a data-driven test that uses Excel connectorsin a - runtime or
remote environment or in the Test Suite Runner, the target machine doesn’t need to have
an Excel license installed. Simply install the Microsoft Access Database Engine
Redistributable >=2013 on the target machine and you can run the test.

You can also view Excel data sources, but you have to select Auto-range or specify a range
manually when creating the respective Excel data connector. Editing Excel data sources still

requires MS Excel.

You can configure the behavior of the Excel-free execution implementation in the solution
settings file.

o In the projects view, open the solution settings file.


https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/reporting/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/reporting/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-expert/runtime-and-remote-execution/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-expert/runtime-and-remote-execution/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-expert/runtime-and-remote-execution/introduction/
https://www.microsoft.com/en-us/download/details.aspx?id=54920
https://www.microsoft.com/en-us/download/details.aspx?id=54920
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9 Locate the setting <Testing.Data.ExcelDataLoadingPreference>.

9 Enter one of four options (all are entered in the image for illustration
purposes):

PreferExcel: Default. Uses Excel if available, else uses AceOleDb (the

free database engine). Test fails if neither is available.

PreferAceOleDb: Uses AceOleDb if available, else uses Excel. Test

fails if neither is available.

RequireExcel: Uses Excel only. Test fails if it isn’t available.

RequireAceOleDb: Uses AceOleDb only. Test fails if it isn’t available.

||1125 : -
1126
1127 , - ,
1128 <Testing.Data.ExcelDataloadingPreference>
1129 PreferkExcel
1130 PreferAceOleDb (b
1131 RequireExcel
1132 ReguireAce0leDb @
1133 </Testing.Data.ExcelDataloadingPreferences>
1134 | - =
1135 |
1136 - -



Parameters

In this chapter, you’ll learn what parameters are, how to add them, and what you can use
them for.

Parameters can be considered a data source with only one row, i.e. the simplest kind of
data source. They are useful for keeping modules reusable and tests maintainable. They
also allow you to pass variable values from one recording module to another.

© Screencast

The screencast “Parameters” walks you through the information found in
this chapter.:

Watch the screencast now

Add a parameter

Parameters are added in the test suite view in an item’s Properties dialog. You can add
parameters to:

e The test suite item ( = global parameters)
e Test containers (= local parameters)

ﬂ Note

When you add a parameter to an item, all its descendants inherit it.

e For the test suite item, this means all test containers inherit it.
e For test containers, this means that descendant test containers inherit it,
but not siblings or parents.

The parameters dialog
To access the dialog for adding parameters:

o Right-click the item you want to add a parameter to and...
o ...for a test suite, click Global parameters....
o ...for a test container, click Data-binding....


https://www.youtube.com/embed/GoYbOeXh-MU
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The number of parameters you’ve added. There is no limit.

The name of each existing parameter. Click on Add row... to enter the name
of a new parameter.

The default value of each parameter. Assign a value to the new parameter.
Any string is possible.

The current binding for each parameter. Use the drop-down menu to bind
the new parameter to one or more variables.

Parameters in italics have been inherited from an ancestor. They can be
edited only in the ancestor.

Click Auto-create to automatically create a parameter for any unbound
variable. The new parameters will have the same name as the unbound

oo lol-]



variables. Then click Auto-bind to automatically bind the new parameters to
the respective variables.

Use parameters
In this section, we’ll show you two examples of how to use parameters.

The first example is simple and useful for many kinds of tests. It is about using parameters
to increase the reusability of a recording module.

The second example is more complex and more limited in its applications, but still highly
useful. It is about using parameters to pass a value from one variable to another ina
different recording module during test execution. This can increase efficiency and
reduce test maintenance.

Example 1: Increase module reusability

@ Note

This example is quite short and so does not come with a dedicated sample
solution.

Consider a typical AUT that offers different functions. It presents these functions on
different screens that users access through the Ul.

For example, there are several tabs in the Ranorex Studio Demo Application, each offering a
different functionality:
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To test these screens, you need to create several different test cases, one for each screen.
Why? Because you’re testing a different functionality on each screen, so the test steps will



be different in each case. However, one of the first steps always stays the same: Opening the
AUT and bringing up the screen. It always consists of these actions:

1. Openthe AUT.
2. Click the tab for the screen you want to bring up.

This makes for a highly reusable module, and reusable modules increase efficiency. But
there’s one problem: The name of the tab to click is different in each test case.

The easiest and most efficient way to solve this is with variables and parameters.

Define a variable

In the recording module StartAUT, we will make the repository item linked to the Click
action variable.

o Define a mouse-click action on a tab of the demo application and follow the
instructions for repository variables in - Define variables. Name the variable

$varTab.
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Define parameter and link variable

Now we’ll define a parameter in the first test case (Introduction_testing) and bind the
repository variable to it.
o Right-click a test case and click Data-binding....

9 Under Parameters, name the parameter Tab and assign it the value
Introduction.


https://www.ranorex.com/help/latest/ranorex-studio-advanced/data-driven-testing/preparations-data-driven-testing/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/data-driven-testing/preparations-data-driven-testing/

ﬁ Note

The parameter value is the attribute value in the RanoreXPath that identifies
the Ul element. For the Introduction tab, this would be
[@accessiblename="Introduction‘]. For the Test database tab, it would be
[@accessiblename="Test database‘].

For more information, go to Ranorex Studio advanced > > RanoreXPath

9 Bind it to the variable varTab and click OK.
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o Repeat this for the other test cases and replace the parameter value with the
attribute value that identifies the respective tab, i.e. Test database, Image-based
automation, etc.

And that’s it. When you run the test, it will go through the tabs automatically.
Example 2: Pass values across modules during test execution
In this example, we’ll show you how to take a value generated in one module during test
execution and pass it to another module in the same test run. We’ll accomplish this with
variables, parameters, and the Get value action.
To explain this, we’ll use a small database test in the Ranorex Studio Demo Application.

Download the sample solution

As this example is more complex, we’ve created sample solutions for you. Download the file
below to follow along with the instructions. A finished sample is available at the end of this
section.


https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/introduction/

Sample Parameter

Install the sample solution:

o Unzip to any folder on your computer.

e Start Ranorex Studio and open the solution file.

Hint

The sample solution is available for Ranorex versions 8.0 or higher. You must
agree to the automatic solution upgrade for versions 8.2 and higher.

Test description

In our example test, we’ll use data-driven testing to enter a number of persons into the
database of the Ranorex Studio Demo Application. With each entry, a counter showing the
number of entries will increase. At the end of the test run, we want to log the total number
of entries to the report.
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https://www.ranorex.com/rx-media/rx-user-guide/latest/download/RxSampleParameter.zip

Initial test suite

I |I|:.: : i.:h.ﬂl.'.I-'I].I-Iu-l'..::l.l-l.‘.'_
i [l Hxsamglerarametar - Tast siite

W [SETLE
BN SzarislT
= B Sfecitelabiags
SIE ¢ | AddnmsasToDg Mamelat S Fows 1
™ BN InieTs et
:": - EN Inte=, pblame
R Cmwe imparmmad
BM Inicfge

T — i CefeciGender

ER it rifee

i Epr— | B G DE Ceurter n
=TT e | WrH BRE

B Wi tebdin D oustwa T prfgsesrt n
EM Dy ls

=I| [TEAECETAWR
EM Cloamal T E

Starts the Demo App and clicks the Database register.

The first six recording modules add the entries from a data source into the
database, as explained in the previous subchapters.

The recording module GetDBCounter will extract the counter value and write
itto avariable.

The recording module WriteMaxCounterToReport will log the counter value
to the report.

Closes the AUT.

ol ~Qolin]-]

The counter value is generated dynamically during test execution depending on the
number of entries added. Depending on changes to the data source or the inclusion of
conditions, for example, the final number will vary. Therefore, we can’t reliably know what
the counter value will be during test execution, or it would require too much effort to find
out each time. To log the correct value to the report automatically, we will need to make
use of variables and parameters.

Extract value and write it to a new variable

First, we’ll use a Get value action to extract the counter value after all entries have been
added during test execution and write it to a new variable:



Open the recording module GetDBCounter.

counter.

Create the new variable $varCounter. The value of the counter will be
written to this variable.

9 Add a Get value action that is linked to the repository item for the entry

JARERALDN.

FREERT

Log counter value to report
Now, we’ll add the action to log the counter value to the report.

o Open the recording module WriteMaxCounterToReport.
9 Add two new Log message actions as in the image below.

9 Add the new variable SvarWriteCounter. This variable will receive the value from the
GetDBCounter module and log it to the report.
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Create a transfer parameter

During the test run, the variable in GetDBCounter will now receive the dynamically
generated counter value. However, the variable in WriteMaxCounterToReport can’t
retrieve the value yet, because variables and their values are local to their modules. We
need to “link” the variables. We do this by binding them all to the same parameter.

The parameter that links the variables needs to be located in a common ancestor of both
modaules. In our case, the modules are in two separate test containers, so the first common



ancestor is the test suite item RxSampleParameter. If the two modules were in the same
test container, you could add the parameter there.

o Right-click the test suite item RxSampleParameter and click Global
parameters....

9 Under Parameters, add a parameter called parCounter.

9 Click OK.
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© Note

We leave the value empty to show that this is a parameter that receives its

value during test execution. You can enter anything; the value will be replaced
for the test run.

Link variables to parameter

With the parameter added, we can now bind the variables to it and link them together. This
way, the dynamically generated value will be passed from one module to another.
o Right-click the test case AddPersonToDB and click Data binding....

9 Under Parameters, bind the inherited parameter in italics to the variable
$varCounter.

9 Click OK.
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Repeat the process for the second variable in the other test case:

o Right-click the test case WriteReport and click Data binding....

e Under Parameters, bind the inherited parameter in italics to the variable
$varWriteCounter.

e Click OK.
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In this way, you can pass values from one module to another or others in any test container,
so long as all modules have access to the same parameters. Naturally, this also only
works chronologically, i.e., the giving module needs to be executed before the receiving
module.

After you’ve run the test, you will see the counter value is logged to the report correctly:
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Finished sample solution

Web test example

Extracting and passing on dynamically generated values is also relevant in web testing. The
web test sample included in Ranorex Studio (Ranorex Studio start page > Sample solutions
> Web example) demonstrates this:
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The module PublishNewPost enters a post title and content and then clicks the Publish
button in WordPress. When you publish a post in WordPress, it automatically generates a
unique URL for the published post.


https://www.ranorex.com/rx-media/rx-user-guide/latest/download/RxSampleParameterComplete.zip

This URL is needed in the ValidatePost module, so the test can navigate to the blog post
and see if it was published correctly. It’s also needed in the DeletePost module to navigate
to the correct post to be deleted.

However, as with the counter value in the Demo App, we don’t know what the URL will be
during the test run.

Therefore, the module GetPostURL extracts the value, writes it to a variable, and passes it
on to the other two modules. This works in the same way as explained in the previous
example, except here, all modules are contained in the same test case. Therefore, the
linking parameter is located in this test case and all variables are bound to it.

Conditions and rules

Conditions and rules give you additional control over test execution. As the name suggests,
they execute tests based on whether a certain condition is met. Conditional execution
depends on values from a data source or a parameter, which is why this topic is explained
as part of data-driven testing.

In this chapter, we’ll show you how to set up a condition with a simple rule to create a
conditional test case. We’ll explain the related settings along the way. You can download
the completed example at the end of this chapter.

© Screencast

The screencast “Conditions” walks you through information found in this
chapter.:

Watch the screencast now

Download the sample solution

To follow along with the instructions in this chapter, download the sample solution file
from the link below:

Sample Data Driven Condition Start


https://www.youtube.com/embed/rRooHNJ5-X8
https://www.ranorex.com/rx-media/rx-user-guide/latest/download/RxSampleDataDrivenConditionStart.zip

@ Note

We’ve disabled two modules in this solution because they would interfere with
the condition (validation) or prevent you from seeing the results in the Ranorex
Studio Demo Application (teardown).

Install the sample solution:

o Unzip to any folder on your computer.

e Start Ranorex Studio and open the solution file RxDat abase. r xsl n

Hint

The sample solution is available for Ranorex versions 8.0 or higher. You must
agree to the automatic solution upgrade for versions 8.2 and higher.

Test scenario

For our example, we’ll use the data-driven test of the previous chapters. Only this time, we
want to insert just the female staff members into the database of the Ranorex Studio Demo
Application.

FirstMame LastMame Age Gender Departrnent Murni
1 |Jehn Public 4 Male Project Ma] Database Mumber of entries: 4
2 |Mary Smith SE Femnale |sates—s Mary Smith (female, 36) Sales
3 |Henry Ragers 2’ Mae supeert || Cingy Martens (fernale, 19) Office
i 'Ihurrm'. Bach JE Male Develapm Hanna PE{I’_‘,‘ (female, 48) Management
3 |Cindy Mertens 18 Female Office 1 Nicole Wallace (female, 38) Testing
6 |Hanna Perry 48 Female Mansgem
7 |will Hallmark 32 Male Support
8 |N|rulc Wallace 38 Female |Tt-st|n-g -

In summary:

e Normally, 8 staff members are inserted into the database.

e We want to modify the test case so that it enters only female staff members into
the database.

e We want to accomplish this with a condition.



Add a condition

e You can add a condition to test cases or smart folders only.

e Only one condition per test container.

e Conditions can contain and are defined by one or more rules.

e Theentire process is the same for both types of test containers.

To add a condition:

o Right-click the smart folder or test case you want to add the condition to.
e Click Condition...

X O & |9 @ |0 Datasource. Searcho. (F2)
Item Data binding / iterations Description
[ RxDatabase - Test suite
=~ [SETUP]
M StartAUT
= & B Data-driven_DB_Test L
EM InsertMame Beund variables: 2 P, Runto here (excl. selection)
EM InsertAge Bound variable: 1
EM SelectGender Bound variable: 1 [ Datasource...
EM SelectDepartment Bound variable: 1 Clsria vncing.—
84 AddEntry |G condition... | ®
@M ValidateEntriss Bound variable: 1 © Add 3
=- [TEARDOWN] Add setup
EM ExitAUT Add teardown

e Click Add rule to define a rule for this condition.

Data-driven_DE_Test properties

B Data-driven_DB_Test

General Datasource Data binding

Define one or multiple rules for this test container's condrtion and select whether all or any of them must be

matched,

W Run this test container if ]

Clear al

Mo rules defined

| addruie | €)

Cancel

Apply




The Condition tab of the test container properties dialog.

The inactive condition, with no rules defined below it yet.

Define rules

Conditions are defined by rules. You can add up to 10 rules to a condition. Rules always
follow the same pattern and check whether a data source or parameter value is equal or not
equal to a control value.

Define a rule from left to right by selecting the required details and click OK when

you’re done.

Run this test container if [EIINCH of the following rules are matched: Clear all
Data source “ 1| myCSWData “ | Gender “ Il is equal “ | Female v @
Data source | myCSWData I FirstMame is equal Male |
Parameter LastMame is not equal Female pod rule

Age Male
Gender Male
Department Female
Num Female
Male
3
. Female

Data source/Parameter: Select whether the value you want to checkisin a
data source or a parameter.

Specific data source/parameter: Select the specific data source or whether
itis a local/global parameter that contains the value.

Column/row: Select the column (data sources) or the row (parameters) that
contains the value.

Operator: Select whether the value you want to check must be equal or not
equal to the control value.

Control value: Select a possible control value from the data
source/parameter.

o~ Qoo lio g



Result

If you defined the rule just as above, you now have a condition with one complete rule. In
the test suite view, this will be indicated as follows:

L] Data source... Sed
ltem Data binding / iterations Description
i RxDatabase - Test suite

= [SETUP]
D4 StartAUT

|E EI'B Data-driven_DB_Test | myCSWData = Rows: &
S risertMame Bound variables: 2
Mser‘b’lge Bound variable: 1

Conditional test case.

Indicator showing that the test case has an active, defined condition.
Condition settings
The condition dialog has various settings in addition to the ones we’ve already used:

Data-driven_DB_Test properties O >

B Data-driven_DB_Test

General Datasource Data binding Condition

Define one or multiple rules for this test container's condition and select whether all or any of them must be e

matched.

W L pst containe I of the following rules are matched Clear all
all -

Data source ¥ 1 my( any ¥ 1 Gender = 1 is equal ¥ — Female N D @
Select column -

Activation checkbox: Quickly switch between active/inactive condition. Does not
delete any defined rules.
Condition operator: Sets when the condition is met and the test container is run.

Incomplete rule indicator: Appears wherever a rule is missing information.

Rule completeness indicator: Shows whether the rule is complete or incomplete.

DEE 2

Condition status

Depending on their completeness and activation status, conditions are indicated by three
different symbols in the test suite view:



[+ | €@ Data-driven_DB_Test

[+ | @ Data-driven_DB_Test

[+ | € Data-driven_DB_Test

Active condition with one or more complete rules.
Active condition with one or more incomplete rules.

Inactive condition with one or more complete orincomplete rules.

Run the test

We’ve completed the condition and are ready to run the test. Run the test from the test
suite view as usual. You will notice the database in the Ranorex Studio Demo Application
only contains female staff members. The report will also reflect the condition, with
iterations where the condition wasn’t met marked as blocked:

RxDatabase
o aryrowen By Emnutem brvk Tegs cope remalt summary
TLEF LT KA
Cyprat . Korpas cere
Wtnaaman L1 b4b0 bl
i Sonoams
Iaperd ol contwren. Epporad priads’ Snllopoca
=t e bpe ] T Pt P T ]
| ¥ HEFLP
| - _IE Bansghiues R Tl ] W e—
i 1 Data-diwen DB Test i § I |
W I Dwets-dreen DB Tes CFwii
¢ [ Dwia drwen 00 _Test
§ [ Dwis-cHisen DB Tee i v & Lol
» 5 Dwt-dreen DR Tes O g LNy T M, A BT
¥ %1 Dwta-driven B8 Test O W Caooned s i e
§ [T D#ts dilwen DB Tas i o e Kot St e 1A T e
¥ [T Dwta-drrasn DR_Tess 0¥ B i L AR e, e




Download the completed sample solution

You can download the completed sample solution with all the steps in this chapter carried
out and ready to run:

Install the sample solution:
o Unzip to any folder on your computer.

9 Start Ranorex Studio and open the solution file RxDat abase. r xsl n

Hint

The sample solution is available for Ranorex versions 8.0 or higher. You must
agree to the automatic solution upgrade for versions 8.2 and higher.

Which type of variable are you looking for?

%:] Reference

If you’re looking for an explanation on how to define and use action,
validation, or repository variables using the Ranorex Studio Ul, go to
Ranorex Studio advanced > Data-driven testing > - Define variables

-
L] Reference

If you’re looking for an explanation on how to define and use module variables
in code modules, go to Ranorex Studio expert > Code modules > -» Module
variables and data-driven testing


https://www.ranorex.com/rx-media/rx-user-guide/latest/download/RxSampleDataDrivenConditionDone.zip
https://www.ranorex.com/help/latest/ranorex-studio-advanced/data-driven-testing/preparations-data-driven-testing/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/data-driven-testing/preparations-data-driven-testing/
https://www.ranorex.com/help/latest/ranorex-studio-expert/code-modules/module-variables-and-data-driven-testing/
https://www.ranorex.com/help/latest/ranorex-studio-expert/code-modules/module-variables-and-data-driven-testing/
https://www.ranorex.com/help/latest/ranorex-studio-expert/code-modules/module-variables-and-data-driven-testing/

Tracking Ul elements

Automated Ul testing is based on identifying Ul elements and generating a representation
of them that the automation tool can work with, i.e. repository items with a unique
RanoreXPath. In Ranorex Studio, this is accomplished through tracking Ul elements.

In this chapter, we’ll explain the different ways you can track Ul elements in Ranorex Studio.

Further reading

Tracking is closely connected to the concepts of Ul elements, repository items,
RanoreXPath, and the Ranorex Spy tool.

_J
g Further reading

Tracking is used to generate repository items. The repository is
explained in Ranorex Studio fundamentals > > Repository.

=
g Further reading

Tracking identifies Ul elements in the AUT and generates repository
items based on them. The way Ul elements work is explained in
Ranorex Studio advanced > -» Ul elements.

-
C_| Furtherreading

Ranorex Spy provides the functionality needed to explore AUTs and
identify their Ul elements. It is explained in Ranorex Studio advanced> -
Ranorex Spy.


https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/repository/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/repository/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ui-elements/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ui-elements/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/introduction/

% Further reading

Ranorex Studio uses the RanoreXPath to identify Ul elements
represented by repository items. This concept is explained in Ranorex
Studio advanced > -» RanoreXPath.

Track by recording

When you record test steps in Ranorex Studio, Ul elements are automatically tracked and
therefore identified as you perform actions on them. This is tracking by recording. If you’ve
read through the chapters in Ranorex Studio fundamentals, you should already be familiar
with this method. We’ll take a quick look at it again on this page by way of a simple
example.

> Screencast
The screencast “track by recording” walks you through the information found
in this chapter.:

Watch the screencast now

Test example definition

To explain tracking by recording, we’ll record a click on a Ul element in the Test database of
the Ranorex Studio Demo Application.


https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/introduction/
https://www.youtube.com/embed/eUBubjWEzZY

E] Ranorex 5tudio Demo Application - [m} b4

File Support About

Ranorex Studio Demo Application

Introductior| Test database r'n—based autemation Ul-element test area  Upload testing

Test database

First name Last name Database MNumber of entries: 0
Department

| W

Age Gender

0 = ) Female O Male

Add entry Delete entry

The Test database tab in the demo application.
The test database working environment.

Track by recording
Now let’s see how tracking by recording actually works.

Start the demo application and click the Test database tab.
Start Ranorex Studio and create a new blank solution.
Open the default recording module and click RECORD.

Ranorex Studio disappears and the Recorder control center appears, indicating an
active recording.
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e In the Test database tab, click the Female radio button.

Introduction  Test database  Image-based automation Ul-element test area  Upload testing

Test database

First name Last name Database Number of entries: 0

Department

| -

Age

) Male

6 Click Stop in the Recorder control center.

Results

Once you’ve stopped recording, Ranorex Studio displays the recording module view with
the actions table and the current repository.

) Add new action ~ il ) Zk Turbo mode | g Screenshot
z Action Comment
G1  Mouse Click Left Relative ® RdbFemale

(M Mouse click action linked to the repository item RdbFemale that represents the
Female radio button.

€ Add new item - & Track... ) 5 | E7] TrackByRecordingRepo... = | = Variables... ¥ Cleanup ik

Item Path
= i Base: formlFrontrolnames"ByblainFramea']
@ RdbFemale ?_a'?,-‘tabpage[@controlname='RxTabStandard']_e'?,a'?_e'radiobutton[@controlname='rdeemaIe']a

The repository contains the repository item RdbFemale. This repository item
represents the Female radio button and is the result of the tracking process.

The RanoreXPath of the repository item. This path identifies the position of the Ul
elementin the AUT’s UL.

Tracking mechanism for tracking by recording

e While recording, Ranorex Studio monitors user interactions with the Ul and
automatically tracks Ul elements.

e When a user interaction occurs, Ranorex Studio identifies the targeted Ul element
and stores it as a repository item, which is a representation of the Ul element.

e Usually, one repository item represents one Ul element.



e Ranorex Studio recognizes when a Ul element is used more than once and then reuses
the corresponding repository item.

Track button

On this page, you’ll find out how to track and identify single Ul elements with the Track
button from a recording module or repository file in Ranorex Studio.

© Screencast
The screencast “track button” walks you through the information found in this
chapter.:

Watch the screencast now

Test example definition

To explain tracking with the Track button, we’ll use the Test database of the Ranorex Studio
Demo Application.

E’ Ranorex Studio Demo Application - O >

File Suppert About

Ranorex Studio Demo Application

Introduction| Test database rn-based automation Ul-element test area  Upload testing

Test database

First name Last name Database Mumber of entries: 0
Department
| W
Age Gender
0 = ) Female ) Male
Add entry Delete entry

The Test database tab in the demo application.
The test database working environment.


https://www.youtube.com/embed/3nMU9rl91F8

Track button

The Track button is available in different locations:

e Inanopened recording module in the repository toolbar
e Inanopened repository file
e InRanorex Spy

0 Note

The first two Track buttons work the same. You'll likely use the first one more
frequently, which is why we’ll focus on it on this page.

The Track button in Spy works a little differently, which is why we explain it
separately as part of the Ranorex Spy chapter.

o Start the demo application and click the Test database tab.
9 Start Ranorex Studio and create a new blank solution.

o Open the default recording module and click the Track... button in the repository
toolbar.

" TrackButton - Ranorex Studio - ] x

Edit View Project Build Debug Search Tools Window Help
E B o EGGRL & & "

N X Recordingl.nrec® X TrackButien.ndst

a— ; A4 - -
=me = = RECORD " VARIABLES.. | B SETTINGS.. Fex Studio
=18 Solution TrackButten

i Solution ltems @ Add new action » | ik Turbo mede | g Screenshat
=~ &% TrackButton

i = Feferences

£ Action C

il Reports
~[% spp.config
b r'_ Assemblylnfo.cs
[% Program.cs
#1-EM Recording1.nrec
%3] TrackButton.mimg
B TrackButton.ritst
+- [ TrackButtonRepository.rrep

€ >

) Add new item| @{Track...la o 9 |,D- r

ftem Path

=

Ranarex module browser
l5earch... | | D
= W% TrackButton
Groups
Modules
EM Recordingl




Ranorex Studio is minimized. In the demo application, mouse over the Female
radio button and click it when the red frame surrounds it as below to track it.

Introduction  Test database  Image-based automation Ul-element test area  Upload testing

Test database

First name Last name Database Number of entries: 0
Department

| v

Age Gender

0 = e @F O Male

© Note

You can track only one element this way. After tracking this element, you’re
returned to Ranorex Studio. To track another element, you need to repeat the
process.

Results

Once the Ul element has been tracked and identified, the tracking process ends and you’re
returned to Ranorex Studio. There, you can see the created repository item of the Ul
element.

€ Add new item ~ & Track... ] ) =] |Search... (F3) ‘p- ;I

Item Path

=] ﬁm Eara: Somumi@eontolnama Byl o
! ]

@ RdbFemale 7/7/tabpage[@controlname="RxTabStandard’]/7/7/radiobutton[@controlname="rdbFemale']

The repository contains the repository item RdbFemale. This repository item
represents the Female radio button and is the result of the tracking process.

The RanoreXPath of the repository item. This path identifies the position of the Ul
elementin the AUT’s Ul.



Tracking mechanism for the Track button

e When you click the Track button, the tracking process starts and is ready to track
and identify exactly one Ul element.
e The tracking process ends automatically after tracking one Ul element.

e Pressing F12 during the tracking process pauses tracking. This allows you to click
elements without tracking them. This way, you can track Ul elements hidden in
drop-down lists or menus which need to be opened first.

Departrment

| St

Development
Management
Marketing

iTFEL

Proiect Manaoement 1
Sales k .
Support

Testing

Pressing F12 during the tracking process allows you to track the menu item
Project Management from a drop-down list in the demo application.

Instant tracking

Instant tracking works by pressing Ctrl , WIN This way of tracking is particularly useful

to quickly add multiple repository items from Ranorex Studio or Spy without repeatedly
using the Track button. On this page, you’ll find out how it works.

© Screencast
The screencast “instant tracking” walks you through the information
found in this chapter.:

Watch the screencast now

Test example definition

To explain tracking with the Track button, we’ll use the Test database of the Ranorex Studio
Demo Application. The Ul element we’ll track is one of the list elements in the Department
drop-down menu.


https://www.youtube.com/embed/HFGmIa8O7gA

Intreduction | Test database nge-based automation Ul-element test

Test database

First name Lazt name

|Jnhn | |Pub|ic |

Department

Development
Management
Marketing

Office

Project Management

Sales

Support

Testing

The Test database tab in the demo application.

The test database working environment with the Department drop-down menu.
Instant tracking

Start Ranorex Studio and create a new blank solution.

9 Start the demo application and click the Test database tab.
e Click the Department drop down menu.

Mouse over the list element you want to track.

®

Press St + WIN 44 ¢rack the list element.

Tracking mechanism

You can use instant tracking if Ranorex Spy is started or if you have a recording
module or repository file opened in Ranorex Studio.

You can instant track as many Ul elements as you want in one go. You don’t need to
switch back to Ranorex Studio or Spy.



Ranorex Spy

Ranorex Spy is the component of Ranorex Studio that makes it possible to explore and
analyze the Ul of desktop, mobile, and web applications for the purpose of identifying Ul
elements. Spy captures all running applications (according to your >+ whitelist) and
displays them and their subelements in a tree view. It therefore recognizes Ul elements,
identifies them, assigns a RanoreXPath to them, and ultimately makes them available as
repository items to Ranorex Studio.

Spy is available as a standalone version and from within Ranorex Studio.

On this page, you’ll find out how to start Spy and use its basic functions.

Related chapters

Ranorex Spy is an advanced topic that is closely connected to the concepts of RanoreXPath

and Ul elements. Together, they explain how Ul element identification in Ranorex Studio
works. We therefore recommend you also study these chapters.

% Further reading

RanoreXPath is explained in Ranorex Studio advanced > -» RanoreXPath.

=
E('J Further reading

Ul elements are explained in Ranorex Studio advanced > -» Ul elements.

Start Ranorex Spy
Spy is available integrated into Ranorex Studio and as a standalone tool.

Integrated Spy

o In the Ranorex Studio toolbar, click the Spy icon.
o Click View > View Spy.


https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/whitelisting/
https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/whitelisting/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ui-elements/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ui-elements/introduction/
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Hint

Ranorex Spy is available as a 32-bit and as a 64-bit version. When you run Spy from
within Ranorex Studio, it uses the same bit architecture as Ranorex Studio. When
you run the standalone version, it’s up to you which bit architecture you choose.

We recommend always using all Ranorex Studio tools with the same bit architecture
as your AUT.

Ranorex Spy layout

In the image below, you can see the layout of the standalone Spy with the BROWSER &
RESULTS tab active. The areas framed in green change when selecting PATH EDITOR
instead. These areas are explained separately as part of the pages > Browser & results and

- Path editor.

The areas in red are fixed and explained further below.
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https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/ranorex-spy-functions/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/ranorex-spy-functions/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/the-path-editor/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/the-path-editor/

Element browser | repository selector (standalone only)
Switches between the element browser and the repository. Loading repository
files (.rxrep) is only possible in the standalone Spy.
Track button and RanoreXPath field
The track button lets you track, identify, and add new Ul elements. The
RanoreXPath field displays the RanoreXpath of an element and also lets you edit it.
Switch between browser & results screen and the path editor
These are explained separately on the pages-> Browser & results and -» Path
editor.
Ul-element tree view
This hierarchical tree structure represents all running applications (depending on
whitelist settings) and their Ul structure.
Ul-element details
Selecting a Ul element in the tree displays detailed information about it in this
section.
E Image navigation area

Displays a selected Ul element as it would appear in the application and can be
used to navigate through the Ul.

E O DN B3

Element browser/repository selector

Only available in the standalone version of Spy. Lets you switch between the element
browser and the repository view.

In the repository view, you can load and manage repository files (.rxrep). This is particularly
useful when you want to add repository items to a repository on a computer where Ranorex

Studio isn’t available.

% Ranorex Spy - (64bit) - Live

~ ELEMENT = ELEMENT
/' BROWSER REPOSITORY

| ® TRACK ‘|ffurm[@cnntro|name='mw‘ainFrame']

) Add new item ~ & Track... | " W | L] B | < Export =+ =2 Properties | =
BROWSER & RE| | 'tem Path
— =] ﬁ RxMainFrame Base: form[@controlname="RxMainFrame']
o Etl c E+ EH E’] EnteryYourMName 7/i/tabpage[@ controlname="RxTabIintroduction’]/7/7/text[@accessiblenar
_ = [ RxTabStandard Base: 7/7/tabpage[@controlname="RxTab5tandard’]
= E Form ‘RxMainf (*) RdbFemale 7/ radiobutton[@ controlname="rdbFemale’]
Buttoln Rt (%) RdbMale 7/7/radiobutton[@ controlname="rdbMale’]
E‘ Text ”:'IC'I: E’] FirstMame I text[@accessiblename="First name’]
:-__- Pl'thLlsiﬁr\I E‘] UpDownEdit T/Text[@controlname="upDownEdit’]
51 = _ Open I/button[@accessiblename="0pen’]
= 337 List1000 Base: /listi@controlid="10001



https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/ranorex-spy-functions/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/ranorex-spy-functions/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/the-path-editor/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/the-path-editor/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/the-path-editor/

The repository view is the same as in Ranorex Studio and has all the same functions.

#% Ranorex Spy - (64bit) - Repository — o x
ELEMEMNT ELEMENT
~ BROWSER REPOSITORY
Q) Add new item - & Track., | ] O B & Export - |2 Properties | = Variables.. m- | ch... (F3 P~
tem Path Properhes  Cespanghot

€ >

Tracking OFF: Press Ctrl= LWin for instant tracking.

%;] Reference

Managing repositories is explained in Ranorex Studio fundamentals > - Repository.

Track function

Ranorex Spy has a track function that lets you identify Ul elements and add them to the
element tree, from where you can then add them to your repository.

TRACK button and RanoreXPath field:

e The track button starts the tracking process.
e The RanoreXPath field displays the RanoreXPath of the tracked Ul element

Root Ul element

e Youcanonly track Ul elements that are contained in the root element.

e Inthe example, the RxMainFrame (The Ranorex Studio Demo Application) is the
root element and the button RxBut t onExi t is the tracked Ul element. This
means that tracking a button in the Windows Calculator would not work because
it’s a separate application. If the root was the entire endpoint, it would work.


https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/repository/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/repository/introduction/

RanoreXPath field

=% ELEMENT = — — — 2P
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PATH ELHTCH

RanoreXPathfield in editmode

o Normally, the RanoreXPath field is white and displays the RanoreXPath of the
element currently selected in the tree.

e Whenyou clickin the field and press Enter, it changes to edit mode. This is
indicated by a red X, yellow background, and a message below the field.

Exit edit mode
e Clicking the red X exits edit mode.

Working environment selector

The working environment selector lets you switch between the browser & results screen
and the path editor.

% Ranarex Spy - (64bit) - Live

~ ELEMENT ELEMEMT
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Browser & results screen

As explained on the introductory page to this chapter, Ranorex Spy has two working
environments: the browser & results screen and the path editor. On this page, you’ll find out
how the former works and what it is used for.



© Screencast

The screencast “Spy functions” walks you through the information found in this
chapter:

Watch the screencast now

Element tree browser

The element tree browser is on the left side of the working environment by default. It’s a
hierarchical representation of running applications and their Ul elements. By default, it
displays all applications that are running on an endpoint (i.e. machine) and whitelisted in
Ranorex Studio. However, you can also display only a certain application or node.

The functions of the tree browser are explained further below.
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Element tree browser displaying ALL running and whitelisted applications.
Element tree browser displaying only the application RxMai nFr ame, which is the
Ranorex Studio Demo Application.

Element tree browser functions

The area above the element tree browser contains several buttons and a status indicator.
The button layout differs slightly between the standalone and the integrated Spy. The
difference is indicated below in the captions.


https://www.youtube.com/embed/HX81CztkxHo

BROWSER & RESULTS H-EL

EEE A
(2] 0

Browse endpoint and Endpoints (only in standalone Spy)
Refresh

Load from snapshot... and Save as snapshot...
Highlight elements

Status indicator
Displays the status of the element tree browser. Three statuses are possible:

o]~ ole]~]

LIVE a
LIVE - Edit Mode| ([

Live display mode

The tree represents the applications of the currently active endpoint.
Live edit mode

You are editing an element of the currently active endpoint.

Snapshot mode

The tree was loaded from a Ranorex snapshot, which represents a static
snapshot of an endpoint’s applications.

@] [&]

Browse endpoint and Endpoints

« Browse endpoint displays all currently running and whitelisted applications on the
active endpoint (= automation root).

e Ifyou’ve restricted the tree to a specific application, click Browse endpoint to
display all applications again.

e If no endpoints are defined, the automation root is the current host, i.e. the machine
Spy is opened on.

o Endpoints (only available in standalone Spy) opens the endpoints pad, from where
you can select which endpoint you want to use as automation root. For the
integrated Spy, you need to set the automation root in the endpoints pad in Ranorex
Studio.
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° Click the Endpoints button in the toolbar.
9 The endpoints pad opens.

%;] Further reading

Endpoints are explained in Web and mobile testing > > Endpoints.
Refresh
e Updates the element tree to reflect changes in the applications.
Load from snapshot... and Save as snapshot...
« Load from snapshot lets you open an existing snapshot file.

e Save as snapshot saves the currently selected Ul element and all of its ancestors
and descendants to a snapshot file.


https://www.ranorex.com/help/latest/web-mobile-testing/endpoints/
https://www.ranorex.com/help/latest/web-mobile-testing/endpoints/

E| Further reading

Ranorex snapshots are explained in Ranorex Studio advanced > Ranorex Spy > -
Snapshot files.

Highlight elements

This function is the same as the one in the repository toolbar. It highlights the selected
elementin the Ul of the actual application with a red frame. Naturally, the application must
be running for this to work.
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Click the Highlight elements button.

The element is highlighted with a red frame in the application.

(o]

© Note

The respective application must be running and visible on the endpoint for this to
work.



https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/snapshot-files/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/snapshot-files/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorex-spy/snapshot-files/

Element tree browser context menu

In addition to the toolbar buttons, right-clicking an element in the tree brings up a context
menu that offers many further options.

Gl Highlight element

C  Update element data
L2 Setelement as root
Highlight element

Highlights the element in the application. Explained in the previous topic.
y) Update element data
Refreshes the element. Explained in the previous topic.
¢} Setelementasroot
Makes the element the root of the element tree browser.

In the tree, select the Ul element you want to set as root.
In the context menu, click Set element as root.

The tree now has the element as root.
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e Generates a repository item for the element and adds it to the repository.

e You can either add only the selected element, or the element and all its children.

e Fortheintegrated Spy, the repository item is added to the repository currently
active in Ranorex Studio.

e Forthe standalone Spy, the repository item is added to the default Spy repository
or one that you’ve loaded.

FL, Saveas snapshot...
im  Capture screenshot...
Save as snapshot...

Saves the element to a snapshot file. Explained in the previous topic.
E Capture screenshot

o Captures a screenshot of the element as it appears in the application. Useful for
image-based automation.

e The application containing the element must be running and the path to the
element valid. Refresh the element tree beforehand if necessary.

e Afterit has been captured, the screenshot is opened in the image editor.

e Saved screenshots can also be used forimage comparison in code, e.g. for finding
and comparing images or image-based automation.

Ul element details

The details area lists all properties and attributes of a selected Ul element.

F.:l:irm RxMain FraTe
o142, 78 7 837« 551 0 766.56
Overview | Advanced |
General ”
Enabled True
Valid True
Visible True
Faorm
Lctive Falze
Applcon (lcon)
State Mormal
Title Ranorex Studio Demo Application
Contral
Contraiblame. ExMoinbeme

ControlText Ranorex Studio Demao Applicnﬂl Edit path weights




Primary adapterand name of element

e Additionally, information about the size and position of the Ul element on the
desktop are displayed.
e Valuesarein pixels and based on an x/y coordinate system.

Switch between the overview and advanced details.
Area where the details are displayed.

% Further reading

Ul elements and their details, i.e. properties and attributes, as well as the concept of
adapters are explained in Ranorex Studio advanced > > Ul elements.

)\ Edit path weights...
Opens a menu that allows you to configure the mapping of dynamic Ul elements.

% Further reading

Mapping dynamic Ul elements is explained in Ranorex Studio expert > -» Mapping
dynamic Ul-elements.

Image navigation area

The image navigation area shows the Ul the selected element is part of. You can navigate
through the Ul as if you were in the application. When you click a Ul element in the image, it
will be selected in the tree.

o Click a Ul element in the image.
9 The corresponding tree element is selected.


https://www.ranorex.com/help/latest/ranorex-studio-advanced/ui-elements/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ui-elements/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-expert/mapping-dynamic-ui-elements/
https://www.ranorex.com/help/latest/ranorex-studio-expert/mapping-dynamic-ui-elements/
https://www.ranorex.com/help/latest/ranorex-studio-expert/mapping-dynamic-ui-elements/
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e Atthe top of the image navigator, you can see the primary adapter type and the
name of the currently selected Ul element.

e When you move the mouse over a Ul element in the image, the adapter type and
name will change accordingly.

e Double-clicking outside the Ul image switches to the image for the parent element.

The path editor

The path editor is the second main working environment in Ranorex Spy. It’s where you
specify and edit the RanoreXPath of identified Ul elements from the element tree. The path

editor has several helpful functions to assist you in creating RanoreXPaths that fit your
needs.

On this page, you’ll find out how the path editor works and what functions it offers.



© Screencast

The screencast “The path editor” walks you through information found in this
chapter:

Watch the screencast now

Access the path editor

You can access the path editor in two ways: from the working environment selector within
Spy, or directly from an opened repository.

From Spy

a In the element tree, select a Ul element.
9 In the working environment selector, click PATH EDITOR.

9 The path editor working environment appears with the Ul element highlighted in
the path tree section.
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From a repository

° In a repository, select a repository item and...
o ...click EDIT IN SPY.
o ...right-click it and click Edit in Spy....


https://www.youtube.com/embed/a_IeBV5ebLY
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Element could not be found

A common error message that occurs when opening a Ul element in the path editor as
explained above is that the element couldn’t be found. This usually happens because the
application containing the Ul elementisn’t currently running.

Initial situation

o In a repository, select a repository item.
9 Click EDIT IN SPY.

9 The path editor opens with an error message and the path tree displays red marks,
indicating that the respective Ul elements specified by the RanoreXPath could not

be found.
[ Addnewitem ~ & Track,, X [T 0 & 922 | B FrathEditomeposton: = == Vanahies,, o Ceany =
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Red symbols indicating that the respective Ul elements specified by the
RanoreXPath could not be found.

Error message in the status bar of Spy indicating that the Ul element could not be
found.

o~



Solution

o Start the application containing the Ul element(s).

9 In the path editor, click the Refresh button to update the references to the Ul
elements.

Locked tree steps

When opening a repository item in the path editor, its parent repository item limits what
part of the RanoreXPath you can edit and what Ul elements you can track. Any components
of the RanoreXPath that specify the parent and above cannot be edited. Ul elements at the
same level or above the parent cannot be tracked.

This is because changes at these locked levels would affect other repository items and
potentially break existing RanoreXPaths. If you need to make changes to the parent
repository item or above, edit those items specifically.
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EDIT IN SPY opens the repository item for editing in the path editor.

w2 The changes you can make to the RanoreXPath are limited by the parent
repository item.



BROMWSER & RESULTS PATH ELHTOR

CRRY
El == TabPage FuTabStandard' |
= : Container grpSander

[ Radiogutanrdbmale” ]

element tree.

for tracking and editing.

~Jo g

IROWSEE & RS PATH EDITOR
I Belrech 5 Highilight
B & 7] foonliEconicinams='f ":ne—
C1& ' farr orional) E
Dﬂ T Lany spleasl
E-l':i = =hpageiEanirelngme= Bx Tahet ]
0% 5 (any optioeal)
(1% 5 (any opicnal
Flfm % mdichotoEconmal namesrébiine]

Path editor working environment

The browser & results working environment displays the repository item in the
The parent of the repository item has been set as the root element automatically.
This element represents the limit for tracking and editing.

In the path editor, all elements above and including the root element are locked

All items below the root element can be tracked and edited.

The path editor working environment consists of the two basic Spy sections (red frame),
two specific path editor sections (green frame), and a status indicator (orange frame).
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Track button and RanoreXPath field. Explained in >Introduction.




Working environment selector

Path tree

Displays the components of a Ul element’s RanoreXPath in a tree structure.
Refresh: Updates the tree to reflect changes in the respective application.
Highlight: Highlights the Ul element in the respective application.

Both fail if the application isn’t running.

n Attribute specification
Lists available Ul-element attributes, operators, and values for use in the RanoreXPath.

E Status indicator
Indicates how many Ul elements the current RanoreXPath identifies.

Edit the RanoreXPath

The main application of the path editor is to support you in editing the RanoreXPath so as
to make it more general or specific, depending on your needs. The section where you make
the actual changes to the path is the RanoreXPath field. We’ve touched on it in the
introduction to this chapter, but we’ll go into more detail here. Depending on whether you
edit a Ul element from the element tree or an already existing repository item from a
repository, editing is a little different.

When editing Ul elements from the element tree, the path editor functions more like a
search and allows you to easily see what Ul elements a given RanoreXPath will identify. You
can consider it a sandbox environment that doesn’t affect your test, unless you start adding
identified Ul elements to your repository.

When editing existing repository items, you change your test. Therefore, the RanoreXPath
field is a little more complex when doing so, as shown in the image below:

. |,f’forn1::§.“:=:':'=: name="RxMa n APPLY | +
Horm|[@controlname lainFrame’)/2/1/tabpage[@controlnam abStandard W7/ radiobutton[@controlname="rdbMale’] noery |
for f 1 tabpage arme="RxTabStanda: fliradiobutton AfTe bMale

T -
+ fform[@controlname="RxMainFra i J2//radiobutton][@controlnames=

The main yellow field is where you edit the RanoreXPath.

The line below it displays the currently applied (valid) RanoreXPath specification,
i.e. as it was before you started making changes.

Parts of the RanoreXPath may be grayed out in the yellow field. This indicates they
are locked and cannot be edited (see topic Locked tree steps further above).

B S8



8| The APPLY button replaces the currently applied RanoreXPath (lower line) with the
currently edited RanoreXPath (yellow field), closes Spy and returns to Ranorex

Studio, where you will see the new path reflected in the repository item.

RanoreXPath syntax support

RanoreXPath syntax is fairly complex. The path editor has built-in syntax support to make

editing easier.

o While editing aRanoreXPath, press Cirl | Space
9 A drop-down list opens with semantically possible RanoreXPath syntax parts.

ftabpage[@controlname="RxTab5tandard ]f?f?frar.linbutt:*m[

i

APPLY

ge[ @ controlname="RxTab5tandard']/7/7/radiobutton] @ controlnames=

b General

4 Control
contralname =

Selecting/deselecting path components

Using the path tree, you can easily include or exclude specific components from a

@
(
7
2

@ controltext

@ controltypename
@instance

@text

q.

RanoreXPath. Simply select or deselect them and the path will be updated automatically.

However, there are some limitations (see below).

(C} Refresh [5G Highlight
N,

BEROWSER & RESULTS PATH EDITOR

j form[@controlname="RxMainF rame]]

\5} [any optional)
\5} (any optional)

= tabpage[@Econtrolname="RxTabStandard]

{*) radicbutton[@contrelname="rdbMale]

Checkboxes to select/deselect path components

Try the following to see the effect this has:



o Select a component. It’s included in the RanoreXPath.

9 Deselect the component. It’s excluded from the RanoreXPath, but also loses
information, i.e. the adapter type and attribute.

9 Re-select the component. The lost information is not recovered; the component is
now a placeholder for any Ul elements between the tabpage and radiobutton .
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If information is lost this way, you can either retrack the Ul element or add the information
again manually.

Tree context menu

The context menu for components in the path tree lets you specify them in several ways:

BROWSER & RESULTS PATH EDITOR

( Refresh [5G Highlight

(] :| form[@controlname="FxMainF rame]
L1® T (any optional)
L]1® Q) (any optional)

% = tabpage[@controlname="RxTabStandard]

* (any) Optional (7)
] & radicbut - le
Axis L4

Mode name 3

.} Optional (?)
Declares the component as optional, indicated by a ? in the RanoreXPath before
the modified component. When a component is optional, it isn’t required for the
path to work, i.e. the path will still work if nothing is found for the component.
When placed between an adapter and an attribute, both become optional,
meaning the path will work if both, just one, or neither identify a Ul element.



23| Axis
Axes are relationship operators. They allow you to select Ul elements by way of
their relation to other Ul elements.

Possible axes:

child Selects all children of the current node.
descendant-or- Selects all descendants (children, grandchildren, etc.) of the current
self node, and the node itself.
ancestor Selects all ancestors (parents, grandparents, etc.) of the current node.
self Selects the current node.

Selects all descendants (children, grandchildren, etc.) of the current
descendant

node.
parent Selects the parent of the current node.
ancestor-or- Selects all ancestors (parents, grandparents, etc.) of the current node,
self and the current node itself.
preceding- Selects all siblings before the current node.
sibling
following- Selects all siblings after the current node.
sibling

-
)| Furtherreading

Optional components and axes are part of RanoreXPath and explained in Ranorex
Studio advanced > - RanoreXPath.

<} Nodename
Allows you to assign a specific adapter to an element.

% Further reading

Adapters, attributes, and values are explained in Ranorex Studio advanced > - Ul
elements


https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ui-elements/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ui-elements/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ui-elements/introduction/

Snapshot files

A Ranorex snapshot is a file representation of the user interface (Ul) structure of an AUT at
a particular point in time. A Ranorex snapshot captures all interface elements, their
hierarchy, values, etc.

Snapshot files are created viewed in Ranorex Spy. Their file extension is . r xsnp.
Typically, snapshot files are used to share detailed information about the Ul of an

application with the Ranorex support or technical sales team. They are also helpful when
asking for technical help on our forums.

© Screencast
The screencast “Snapshot files” walks you through information found in this
chapter.:

Watch the screencast now

Create a standard snapshot file

Standard snapshot files capture a Ul that contains no hidden Ul elements like menus, menu
items, context menus, tool tips, etc. Creating a snapshot of a Ul that contains these
elements is explained in the next topic below.

To create a standard snapshot file:

o Start your AUT (e.g. the Ranorex Studio Demo Application).
9 Start Ranorex Spy.
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Using the TRACK button, track a Ul element in the AUT (e.g. the Submit button as
shown below).
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In the toolbar of the element tree browser, click the Save as snapshot... button.
Name the file and specify where it should be saved.

Click Save to start snapshot file creation.

@00

@ Note

The default save location for snapshot files is
USERPROFI LE% Ranor exSnapshot s.
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While the snapshot is being created, a progress bar indicates progress. Upon
completion, the following message appears. Click Close.

Creating snapshot of Button:btnSubmitUserMame n

&

80 items have been packed.

Snapshot file successfully created.

Close

(]
[
3
=]
=]
3
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© Note

Snapshots usually contain the tracked/selected Ul element and the complete
ancestor subtree, i.e. all elements of the respective application. You can
change this default behavior under Settings > Advanced > Let snapshot contain
complete ancestor subtree.

-
E(ﬂ Further reading

Advanced settings are explained in Ranorex Studio system details > Settings &
configurations > > Advanced settings & configurations.

Create a snapshot of hidden Ul elements

Some Ul elements, such as drop-down menus, pop-up windows, combo boxes etc., only
become visible after an interaction like a click and usually disappear if the AUT loses focus.
These elements are “hidden” and therefore not automatically included in a snapshot file.
This is because they appear as separate items in Ranorex Spy at the top level of the element


https://www.ranorex.com/help/latest/ranorex-studio-system-details/settings-configuration/advanced-settings-configurations/
https://www.ranorex.com/help/latest/ranorex-studio-system-details/settings-configuration/advanced-settings-configurations/

tree. Capturing these elements in a snapshot file requires use of the instant tracking
function.

3 .
@ Further reading

Tracking hidden Ul elements is explained in Ranorex Studio advanced > Tracking Ul

elements > -» Instant tracking.
An alternative method is explained in Ranorex Studio advanced > Tracking Ul

elements > -» Track button.

To create a snapshot file with hidden Ul elements:

Start your AUT and navigate to where the hidden Ul element you want to track
appears (e.g. in the Test database tab of the Demo Application).

9 Start Ranorex Spy.
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e Make the hidden Ul element visible, e.g. by opening the containing drop-down
menu, as for the Project Management list item in the Demo Application, and
ensure it is in focus, e.g. by mousing over it.

Ctrl WIN

With the Ul element in focus, press +

The tracked Ul element appears in the element tree in Spy.

@6
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to create a snapshot of the

previously tracked hidden Ul element and its ancestor subtree and cache it to the

working memory.
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status message that switches from LIVE to SNAPSHOT.

Snapshot file created successfully and cached to working memory. In this case, 10
Ul elements were packed into the snapshot file, which is now opened in Ranorex

Warning that the snapshot file may be incomplete. This usually happens when you
try to create a snapshot of hidden Ul elements without using Scroll.

The snapshot file is automatically opened in Ranorex Spy. This is indicated by the
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Save the snapshot file

Finally, you need to save the

permanent storage.

o In the element tree toolbar, click the Save as snapshot... button.
e Name the file, specify where it should be saved, and click Save.

-created snapshot from the working memory to
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Coe

A message shows that the snapshot file was saved successfully.



10 iterns have been packed.

Snapshot file successfully created.

Creating snapshot of Listitem:Project Management H

Open file location

Load a snapshot file
You can also load snapshot files in Ranorex Spy.

To do so:

Start Ranorex Spy and in the element tree toolbar, click the Load from

snapshot... button.

9 Browse to the snapshot file you want to open.

9 Click Open.
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o Start Ranorex Spy and click Load from snapshot... in the toolbar

9 Choose folder and saved snapshot file



e Click Open

ﬁ Note

The default save location for snapshot files is
YISERPROFI LE% Ranor exSnapshot s.

9 The snapshot file is opened in Spy, as indicated by the new element tree and the
status indicator changing from LIVE to SNAPSHOT.
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Status indicator showing the snapshot file’s date of creation.

GDI capture feature

In rare cases, Ranorex Studio can’t identify Ul elements of an AUT correctly. This applies to
certain technologies such as VB6, MFC, and older Delphi versions. In these cases, you can
use the GDI (graphic device interface) capture feature to identify these elements correctly.
Ranorex Studio supports both GDI and GDI+. You have to enable GDI+ recognition manually.
This is explained at the end of this page.

The GDI capture feature is part of Ranorex Spy. You can access it from an element’s context
menu in the element tree browser.



On this page, we’ll explain the difference between non-GDI and GDI Ul-element
identification by way of a simple example in the Ranorex Studio Demo Application: the
calendar.

© Screencast
The screencast “GDI capture feature” walks you through information found in this
chapter:

Watch the screencast now

Default, non-GDI Ul-element identification

We want to automate the calendar in the Demo Application. For this purpose, we need to
identify the Ul element for a specific day of a month.

Let’s identify the element by using the track function in Spy:

o Start Ranorex Spy and click TRACK.
9 In the Demo Application, click a specific day, e.g. 25 May.
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Tracking OFF: Press Ctrl+ L'Win for instant tracking.

The RanoreXPath of the new Ul element shows that not a specific day, but the
entire calendar has been identified.

calendar).

The screenshot for the Ul element also shows the entire calendar, and not just the

25.

Enable GDI capture

In the element tree, the Ul-element also has the adapter type Dat eTi ne (i.e. a

As default Ul element identification didn’t work in this case, we need to enable GDI capture.
To do so, we add the incorrect Ul element to the GDI capture list. In our case, this will allow
Ranorex Studio to identify the correct Ul element based on the RawText adapter class.

o In the element tree, select the Ul-element you want to be handled by GDI

capture.

9 Right-click it and click Add class name to GDI capture list.
e Click OK to confirm the info dialog
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Now we can track the Ul element once more.

o Click TRACK.
9 Click a specific day in the calendar, e.g. 25 May.
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Result

The Ul element is identified correctly based on the RawText adapter.
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The RanoreXPath shows that the date a specific day, and not the entire calendar,
has been identified.

In the element tree, the Ul element has the adapter type RawText .
The screenshot now shows the Ul element for the specific day instead of the entire
calendar.

Add a process to the GDI capture list

We recommend only adding single Ul element classes to the GDI capture list. However, if
you need to add an entire process (e.g. for legacy reasons), you can do so in the GDI capture
settings, which is explained in the next topic.

GDI capture settings

The GDI capture settings display all added processes and class names. This is also where

you can add processes and class names in bulk or by specifying a regular expression. You

can access the GDI capture settings from the Settings dialog in Ranorex Studio or Spy.
0 Click SETTINGS....

9 In the General tab, click GDI capture settings....
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Add a regular expression line to one of the lists to enable GDI Capture for that process
or window class name.

Ok, | | Cancel Apply

Enable GDI+

GDI+ recognition is turned off by default. If required, enable it manually under Settings >
Plugins > Capture GDI+ text.
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Ul elements

Graphical user interface elements (i.e. Ul elements) are the graphical elements on a
computer screen that represent stored information within computers and allow users to
interact with the software. Common examples are windows, text fields, buttons, labels,
lists, selection elements.

Because Ranorex Studio is a tool for automated GUI testing, it needs to be able to reliably
identify Ul elements for use in the tests you create. In this chapter, we’ll explain how this
works.

© Screencast

The screencast “Roles and capabilities”walks you through the information
found in this chapter:

Watch the screencast now

This chapter covers an advanced topic that is closely connected to Ranorex Spy and
RanoreXPath. Together, they explain how Ul element identification in Ranorex Studio
works. We therefore recommend you also study these chapters.

=
9 Further reading

RanoreXPath is explained in: Ranorex Studio advanced > > RanoreXPath.

=
%‘l] Further reading

Ranorex Spy is explained in: Ranorex Studio advanced > -» Ranorex Spy.

Ul elements

Graphical user interface elements (i.e. Ul elements) are the graphical elements on a
computer screen that represent stored information within computers and allow users to
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interact with the software. Common examples are windows, text fields, buttons, labels,
lists, selection elements.

Because Ranorex Studio is a tool for automated GUI testing, it needs to be able to reliably
identify Ul elements for use in the tests you create. In this chapter, we’ll explain how this
works.

o Screencast

The screencast “Roles and capabilities”walks you through the information
found in this chapter:

Watch the screencast now

Related chapters
This chapter covers an advanced topic that is closely connected to Ranorex Spy and

RanoreXPath. Together, they explain how Ul element identification in Ranorex Studio
works. We therefore recommend you also study these chapters.

=]
@ Further reading

RanoreXPath is explained in:

Ranorex Studio advanced > - RanoreXPath.

=]
@ Further reading

Ranorex Spy is explained in:

Ranorex Studio advanced > - Ranorex Spy.

Ul element identification
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Let’s first take a look at how we as humans identify Ul elements. For us, the process is
usually quite intuitive.

Take the start page of the Ranorex Studio demo application, for example:

| ﬁ Ranorex Studic Deme Application | - O x
File Support About

Ranorex Studio Demo Application 7. Studic

| Introduction  Test database Image-based automation Ul-element test area Upload testing |

Demo application for Welcome!

This demo application will support you in learning how to work
. with Ranorex Studio. it contains a wide range of Ul elerments
Ranorex Stud 1C that you'll be testing as part of the various tutorials in the

Rancrex User Guide. Feel free to experiment with elements on
your own as well!

| Have fun and enjoy working with Ranorex Studio.

Enter your na | CRbmit

© Ranorex GmbH. All rights reserved Bt

Title bar

Main menu

Tabs for different panels

Text label showing a welcome message
Text field for entering a name

Text link for resetting the welcome message

Exit button for closing the application

EEEREANS

User’s point of view

To better understand the challenge of reliable Ul element identification, let’s take a look at
one particular Ul element, the text input field.

Enter your narne || Submit

Reset




How do you know that the framed Ul element is a text input field?
Possible answers may be:

e Ireaditinthe user guide of the software

e |know from experience

e |tried entering text and it worked

e« Someone told me/showed me

e Because of the prompt ‘Enter your name’ and the ‘Submit’ button

All of these are good indicators, and if the field accepts text entry, you can be quite certain
that it’s a text input field. However, unless you have access to the software’s code, you can’t
tell with absolute certainty what the Ul element does in detail. Instead, you have to rely on
context-based clues and your general idea of what a text input field does, i.e. an “inner
representation” of the Ul element.

Ranorex Studio’s approach

As an application, Ranorex Studio doesn’t have access to indicators like user guide
information, being shown by others, or human intuition. Its approach is based on hooking
into an AUT, detecting which technology is used for the GUI, and then identifying Ul
elements and categorizing them according to - roles, capabilities, etc.

However, in some ways, Ranorex Studio works in a very similar way to human Ul element
identification: It also generates “inner representations” of Ul elements, called repository
items. These have a unique identifier assigned to them, the RanoreXPath, that locates the
respective Ul element in the GUI structure of the software. This is a two-step process:
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Ul elements in the GUI of the AUT
Representation of these Ul elements

Important to know:

e Ranorex Studio represents Ul elements as repository items in the test solution.

e Ranorex Studio identifies the type of the Ul element on a best-guess method and
maps it to a set of specific roles and capabilities.

e Ranorex Studio assigns a unique identifier to every repository item. This identifier is
called an item’s RanoreXPath and reflects the position of the referenced Ul element
in the GUI structure.

GUI structure

The Ul elements in an AUT are organized in a certain structure. When Ranorex Studio scans
a GUIl to identify Ul elements in it, it translates this structure into a hierarchical element tree
that you can see in > Ranorex Spy. The animation below illustrates this:

=[] Form RxMainFrame’
=-[ 7] TabPageList RxTabcontral'
= =a TabPage RxTabIntroduction’

=] iText btUserName':



file:///C:/Users/Alejandra%20Barrientos/Desktop/Ale%20Barrientos/Ranorex/2.%20Ranorex%20Studio%20advanced/ranorex-spy/introduction/index.html

Form RxMai nFr ane

e Thetop-level Ul element of the AUT, i.e. the demo application program window as
a whole.

e This Ul element contains almost all other Ul elements of the demo application
(there are special cases like context menus and list items, which normally appear
as separate branches in the element tree).

e Examples for Ul elements contained in this tree are the Exit button, the main
menu, or the copyright text label.

TabPagelist RxTabCont r ol

e The tab container with the tabs Introduction, Test database, Image-based
automation, Ul-element test area, and Upload.

e Ranorex Studio gets the name of this Ul element (RxTabControl) directly from the
AUT.

TabPage RxTabl nt r oduct i on

e Thelntroduction tab in the demo application.

e This Ul element contains all other elements present in this tab.

e Ranorex Studio gets the name of this Ul element (RxTabIntroduction) directly
from the AUT.

Text field t xt User nane

e Thetextinputfield for changing the name that’s displayed in the welcome
message.

e This Ul element, along with the others in this panel, is contained in the tab
element RxTablntroduction.

The above example is simplified for explanation purposes. The full hierarchical tree would
look like this in Ranorex Spy:



BROWSER & RESULTS

DE CB &

= E| Form 'RxMainFrame’ I
[2b] Button RxButtonBxit
E Text '|blCopyright’
i== MenuBar ‘'menuStripl’
=] Text RxfAppName'
TabPagelist ‘RxTabcontrol’
= = TabPage RxTabIntraduction’
a Text label2’
@ Ficture FxSepl’
§d Picture ‘RxStudiologo’
& Link RxLinkBtnReset'
g Text "RodWelcomeText1'
a Text |blWelcomeMessage'
=| Text '|blEnterYourName'
=] Text ‘btlserName'
[ab| Button btnZubmitJserName’
= TabPage 'Introduction’
o TabPage Test database’
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Roles, capabilities, and more

When tracking and identifying Ul elements, Ranorex Studio also categorizes them according
to their purpose and to define their states. The categories Ranorex Studio uses are roles,
capabilities, characteristics, and attributes.

Ranorex Studio chooses these categories based on a best-guess method. If it can’t
categorize an Ul element, it classifies it as Unknown.

This page explains how the categorization process works, which roles, capabilities, and
characteristics there are, and where in Ranorex Studio you can find them.

Ul element categorization process

Ranorex Studio follows a certain order when categorizing Ul elements and assigning roles,
capabilities, etc. The image below shows this:



Role-specific

Technology- P
independit Characteristics
Role [ ceneral | Attributes
Application under test Enabled
List
- — - B Role attributes controlname
o Listitem
E O Female controltext
— Menultem
T Technology-specific KCol
RadioButton CapabilitTes BackColor

ProgressBar Height
Text

o | Tabindex

CEF Plugin
Row
Scrollbar Flex Plugin

sSlider Maobile Plugin

... 643+ attributes

TabPage Office Plugin

... 15+ categories
<« 16T+ capabilities

Technology-independent role assignment

e Ranorex Studio first defines the role of the Ul element.
e Therole defines how a user can interact with the Ul element.
o If Ranorex Studio can’t find an adequate role, it’s set to Unknown.

Role-specific characteristics

e Based onthe role, Ranorex Studio derives a set of characteristics.
e These characteristics contain sets of attributes (see item 3) to define the Ul
element in more detail.

Attributes

e Each characteristic comes with a set of attributes.

e Attributes take values to define the Ul element in more detail.

e Together with those derived from the capability category (item 4), there are more
than 600 attributes.

Technology-specific capabilities

o Developers use one or more technologies to build the Ul of their application.

e These technologies contain different capabilities, which define what a Ul element
can do.

e Based on the technology used for the Ul element, Ranorex Studio derives a set of

capabilities.



o Capabilities contain sets of attributes (see item 5) to define the Ul element in more

detail.

e There are around 150 capabilities divided into 15 categories.

o Astechnology evolves, some capabilities become outdated and new ones are be

added.

Attributes

Each capability comes with a set of attributes.

e Attributes take values to define the Ul element in more detail.

o Together with those derived from the characteristic’s category (item 3), there are

more than 600 attributes.

Roles

Roles define how a user can interact with an Ul element, i.e. the Ul element’s purpose.
Below you can see a table of predefined roles in Ranorex Studio. These are technology
unspecific and cover the most common Ul elements. The Unknown type is for when

Ranorex Studio can’t assign an adequate role based on its algorithm.

Button ==l DOm
role role
E Cell @ Element
role role
CheckBox Form
role role
Column — RSl
role role
=] ComboBox ] Host
role role
Container Link
nmle role
DateTime List
role role

E Desktop = Listltem
role role

Example for role assignment

=8 MenuBar
I—I role

- Menultem
role

Picture
role

ProgressBar
role

o2l RadioButton
Bl role

Row
role

Scrollbar
role

E Slider
role

TabPagellst

role

Text
role
=1 Toolbar
—I role

==1 Tooltip
bl role

— RIGE
el role

= [reeltem
e role

Unknown
. role
gd WinApp

role

For a quick example of an assigned role, simply take a look at a repository item’s

RanoreXPath or select a Ul element in the tree browser in Ranorex Spy.
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?I?x‘tabpage[@controlnamy'RxTabStandard'].,"?,"?]radiobutton'@contmIname='rdeemaIe'] I

@ |rdbFemale|

Radio button for gender selection in AUT.

Corresponding repository item named RdbFenal e in the repository.
Assigned role in the item’s RanoreXPath.

" Ranorex Spy - (64bit) - Live - o *

~ ELEMENT
~ BROWSER

ELEMENT

q 5
REPOSITORY B SETTINGS..

@ TRACK |>( HHorm[@contralname=RxMainFrame' |2 tabpage[@contrelname='RxTab5tandard /777 radiobutton[ @contrelname= rdbFemale’)

BROWSER & RESULTS

RadioButton ‘rdbFemale’

(O} RadioButton rdbFemale

Visible

RadioButton

Ty

E'j c E'H E\] LIVE - Edit Mode
?ﬁ Form ‘RxMainFrame’ 1585, 40 il eaxts 8 72
=-[_~] TabPageList RxTabcontral’ Overview  Advanced
=] = TabPage RxTabStandard’ General A
=-_] Container ‘grpGender’ Enabled Trus
Valid True

True

[— EQILY

Spy displaying the Ul element with the assigned role outside quotes in the Ul
element name (element tree)
Spy displaying the Ul element with the assigned role outside quotes in the Ul
element name (element details)

Role-specific characteristics

Based on the role, Ranorex Studio derives a set of characteristics. They in turn contain sets
of attributes that define the Ul element in more detail. The number and type of
characteristics varies depending on the role. The following image shows an example for a
set of characteristics for the role Radio button.



Childindex | 1 AccessibleDefaultActionDescrip

DynamicCapabality | Dynamic [eyn] Role-specific AecessibleDescription
Flavoriame winforms gl

I A bleM;
PreferredCapability RadioButton [radicbutton] CharacterIStlcs cl:ess? © e

1 AccemsibleRole
Role | RadioButton [radiobutton] AllowDrop
Valid Fals
: = Anchar

I.a)ruut Apprarance

Location

Soreenlocation 00

ClientRectangle OO0
Enshbiled Fakse H
Dynamic
HasFocus Fakse
Y
Screenfectangle

Role attributes Checked
. Teat
General

e Attributes and actions in this category are directly derived from the Ul element.
e This category sums up attributes and actions which may originate from other
categories.

Layout

o Contains all attributes that refer to the graphical layout of the Ul element.
e Attributes in Layout are technology independent.

Dynamic

e When a Ul element has been implemented with extended functionality by the
developer, the corresponding attributes are contained in this category.

Role attributes

« Contains attributes that only apply to this specific role.
o Takes the name of the role. In the example, the characteristic is called
Radi oBut t on.

View role-specific characteristics

You can view characteristics and their attributes in Ranorex Spy under the Overview and
Advanced tabs in the element details.
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, | Haost
Form RuMainFrame

Mode RadioButton “rdbFemale’
1682, 312 E3x139

| Taho Taheoptn)

[ overve Jagvarced]

1

Dynamic [dyn]

winforms

RadicButton [radiobutton]

RadioButton [radiobutton]

Overview na”“d Overview Mdvanced
General

Enabled True

Valid True

Vicible True Childindex
RadicButton DynamicCapability
Checked False FlavorMame

Text Fernale PreferredCapability
Control Role

ControlName rdbFemale | 0 V2I1d

True

l Attributes overview: shows a summary of the currently available and assigned
attributes of the Ul element.
Attributes advanced view: shows the attributes in detail and lets you edit them.

Technology-specific capabilities

Aside from the role-specific characteristics above, Ranorex Studio also assigns technology-
specific capabilities that in turn contain sets of attributes. Capabilities are organized in
technology categories. The table below shows these categories and the number of
capabilities they contain.

CEF

plugin

Flex
plugin

Java

plugin

Mobile

plugin

MSAA

plugin

2

capabilities

2

capabilities

11

capabilities

1

capability

4| Qt 3
capabilities plugin capabilities
3

Office 8

plugin capabilities

RawText
plugin

SAP 3

plugin capabilities

capabilities

UIA 5

plugin capabilities

Web

plugin

116

capabilities

WebDriver 1

plugin capability

Win32 3

plugin capabilities

WinForms p)

plugin capabilities

WPF 3

plugin capability




Example for capability assignment

Let’s use the radio button form our previous examples here again. The image below shows
the attributes overview for the radio button in Ranorex Spy. We can see that it has been
assigned the Cont r ol capability, which contains four attributes and is part of the
WinForms technology. This is because the AUT uses the WinForms technology to implement
the radio button.

WinForms 2

plugin capabilities

WinForms Plugin

Control ContralMame The name of the Windows Forms control. 150
ControlText The text of the Windows Forms control. 100

" ControlType The full type name of the Windows Forms control. 50
ControlTypeMame The (short) type name of the Windows Forms control. 105

ControlMet11 ContralMame The name of the Windows Forms control. 150

The Control capability, part of the WinForms technology.
The four attributes this capability contains.

View all capabilities and their attributes

You can view all capabilities and attributes through the Edit path weights... menu in
Ranorex Spy.

o In the attributes overview in Spy, click Edit path weights....

9 In the displayed dialog, click Show attribute overview....

¥ Ranorex Spy - (64bit) - Live - o X

- ELEMENT ELEMENT
* BROWSER

B REPOSITORY

@ TRACK | X form[@controlname="RxMainFrame]/2fitabpage[@controlname="RxTab5tandard |/ 2// radiobutton[@controlnames= rdbFemale’]

BROWSER & RESULTS

Y €| Bt RanorexPath weight rules X
S B ©add B Doer © Eobie Rula target sattings 5238
: Nama [
Capabiity | webelement e Mabch condition A
O AN @ Ay
Attrbate i -
Setweight & 9| Show attribute overview i
Rule conditions
self | [ia | [*cxRons 08
@ Add condition

e o | Edit path weights... |

Bestoce defuits Cancel



9 The attributes overview opens.

Ranorex stinbutes oveniew

Capability
Builtin Rales
Euttan

Cell

Fow

Test

TitleBar
ToolTip
Tresftem

Attribute

Pressed
Test
Columninde:
Image
IsHeader
Rewindex
Selected

Text

Indles

Selected
Caption
SedectionLength
SeectionStart
SedectionText
Text

Text

Text
Checked
Expanded
Irmage

et

Description

True if the button is currently pressed.

The text associated with the button.

The index of the column the cell belongs to.
The image cantent of the cell.

Tre if the cell is a row or column header,
The index of the row the cell kelongs to cell,
True if the cell is cumently selected,

The text content of the cell,

The index of the row in the table.

True if the row is currently selected.

The caption, if the text is not editable,

The length of the selected test.

The start index of the selected test.

The selected text portion.

The text content.

The title bar text.

The test af the toottip.

True if the tree item is checked,

True if the tree item is expanded.

The irnage or icon asseciated with the tres item.
True if the tree item is selected.

Capabilities

Attributes for each capability




RanoreXPath

The purpose of RanoreXPath expressions is to uniquely identify Ul elements in a desktop,
web, or mobile application. Without RanoreXPath, Ranorex Studio couldn’t find the Ul
elementsit’s supposed to perform actions on.

The RanoreXPath syntax is based on the XML description syntax XPath. The two are not the
same, however.

The primary tool for working with RanoreXPath expressions is Ranorex Spy.
Recommended knowledge

To make the most out of the information in this chapter, we recommend you also study the
following chapters:

=)
c
Reference

Ranorex Spy is the primary tool for working with RanoreXPath expressions. It is
explained in Ranorex Studio advanced > -+ Ranorex Spy

=)
[
Reference

Ul elements, roles, capabilities, and attributes are explained in Ranorex Studio
advanced > - Ul elements.

Expert topics

While primarily an advanced topic, there are also some expert chapters related to
RanoreXPath. Progress to them once you’ve finished studying this chapter.

=)
[
Reference

Identifying dynamic Ul elements and using RanoreXPath weights are explained in

Ranorex Studio expert > - |dentifying dynamic Ul elements
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https://www.ranorex.com/help/latest/ranorex-studio-advanced/ui-elements/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-expert/mapping-dynamic-ui-elements/introduction/
https://www.ranorex.com/help/latest/ranorex-studio-expert/mapping-dynamic-ui-elements/introduction/

=)
[
Reference

Using regular expressions in Ranorex Studio is explained in Ranorex Studio expert >
-> Regular expressions in Ranorex Studio

RanoreXPath basics

On this page, you'll find out how RanoreXPaths are structured and how RanoreXPath
characteristics relate to automated software testing. We’ll first explain the RanoreXPath
structure for an isolated Ul element, and then for this Ul element as part of the Ul it is
situated in. Finally, we’ll explain what robustness and flexibility are in relation to
RanoreXPaths and how to make use of them for test automation purposes.

© Screencast

The screencast “RanoreXPath blueprint” walks you through the information
found in this chapter:

Watch the screencast now

Basic structure for an isolated Ul element

Normally, a full RanoreXPath points to a Ul element in the Ul it is situated in. However, to
explain the basic structure of a RanoreXPath for a single Ul element, let’s take a look at
what’s required to point to the Exit button in the Ranorex Studio Demo Application in
isolation:

Axis  Node Predicate|s)
LA ] L

Role Attribute Value Tars dptna Wekome:

l‘button [@CG ntrulna me:: RxButton E}(ity] ’@Ranbm Studic

» Exit
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https://www.youtube.com/embed/IxxzaC490Cg
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Basic structure: The RanoreXPath for an isolated Ul element consists of three
elements: an axis specifier, a node, and zero or more predicate(s) (all explained
below).

For the isolated Exit button, the axis specifieris/, the node is the role but t on, and
the predicate consists of an attribute-value pair that uniquely identifies the
button.

Ranorex Studio treats Uls as a hierarchical tree.

Axis specifiers indicate the way the RanoreXPath navigates within this tree.
Examples for axis specifiers are /, //, .., and ancestor. For more information on axes,
refer to -» RanoreXPath syntax.

Node/role

Node refers to a distinct node (i.e. Ul element) in the Ul element tree.

In RanoreXPath, the Ul element’s role is the primary property by which itis
identified.

For more detailed identification, roles can be further specified with predicates
enclosed in square brackets [ |.

Predicate/attribute-value pair

Predicates further specify a node/role. They are optional.

A predicate normally consists of one or more attribute-value pairs.
Predicates are enclosed in square brackets.

Attribute-value syntaxis: @t t r i but e=" val ue' , where =is the operator.
Operators other than = are available for use (explained - here).

Predicates may also contain - regular expressions.

Structure of a full RanoreXPath

Above we explained the basic structure of the RanoreXPath for an isolated button, i.e. one
isolated node in the Ul element tree. We ignored the ancestor nodes that represent the Ul
this button is embedded in (e.g. the Ranorex Studio Demo Application window, the
Introduction tab, etc.). Naturally, to identify the button in a real-life scenario, the
RanoreXPath needs to navigate through all these ancestor nodes to get to the Exit button.

Chain isolated RanoreXPaths together

To get to the Exit button, we simply chain the RanoreXPaths for the isolated nodes/Ul
elements leading up to it together. This leaves us with the full RanoreXPath for the Exit
button. This RanoreXPath consists of three parts that can be considered the basic parts of
all RanoreXPaths:


https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/ranorexpath-syntax/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/ranorexpath-syntax/
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: Root element o Path from root to node B_, i Mode element

[role[@attribute="value’]/role[@attribute="value’]/role[@attribute="value’]

Root element

The root of the current Ul element tree. This is the starting point for navigating to
the final node/Ul element.

Path from root to final node

The nodes between root and final node. Can be zero or more.
Final node/Ul element

The Ul element you want to identify.

@ Note

All RanoreXPaths have these three parts, but these three parts don’t have to
be expressed in three nodes. They can also be expressed in just one node
(e.g. when identifying only the Ranorex Studio Demo Application window), in
two nodes (no other nodes between root and final node), or many more than
three (several nodes between root and final node).

Example

Let’s take a look at the full RanoreXPath for the Exit button as it’s generated when tracking
the button from Ranorex Spy.
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Tracked Exit button
The RanoreXPath generated for the button by Ranorex Spy.

The views in Spy provide more details and demonstrate which Ul elements the
RanoreXPath navigates through/identifies.

% Ranorex Spy - (64bit) - Live

_ ELEMENT ELEMENT

~ BROWSER B RepOSITORY

‘. @ TRACK | |>< fform[@controlname="RxMainFrame]/button[@ controlname="RxButtonExit’]

BROWSER & RESULTS [ PATH EDITOR

. BROWSER & RESULTS PATH EDITOR |
EECR S — .

[=] ﬁ Form ‘RxMainFrame’ (' Refresh [5]] Highlight

Button RxButtonExit'

@ [] form[@controlname=RxMainFrame]
v button[@controlname="FxButtonExit]

¢} The Ul element tree browser shows the two Ul elements in the RanoreXPath in
the Ul hierarchy.
e Theroot elementis the program window (role f or m) of the demo app.
e lItisidentified by the attribute-value pair cont r ol nane=" RxMai nFr ane' .
e Thefinal node is the Exit button.
e ltisidentified by attribute-value pair cont r ol nane=" RxBut t onExi t " .
e There are no intermediate nodes between root and final node.

.8 The path editor shows a more visual representation of the RanoreXPath, with
details as to what node corresponds to what part of the RanoreXPath expression.

The full RanoreXPath expression for the Exit button is:

Root element MNode element

Role Attribute Value Role Attribute Value

[form[@controlname="RxMainFrame’]/button[@controlname="RxButtonExit’]



Robustness and flexibility

In Ul test automation, robustness means that the test will still work if changes are made to
the Ul, e.g. moving a button from one place to another or changing its label. In Ranorex
Studio, this is accomplished through the RanoreXPath.

An ideal RanoreXPath is as detailed as necessary (= faster Ul-element identification and
therefore execution speed) and as flexible (= more reliable Ul-element identification, i.e. a
more robust test) as possible.

- robustness + FLEXlBLE

+ execution speed - 2s possible

DETAILED

as necessary

e The level of detail vs. flexibility impacts robustness and execution speed.

e Avery detailed RanoreXPath leads to less robust declarations but may speed up test
execution.

e Avery flexible RanoreXPath is more robust against Ul changes, but may also slow
down test execution.

I::] Reference

Ranorex Studio generates RanoreXPaths based on a sophisticated algorithm that
automatically balances robustness and flexibility. The behavior of this algorithm can
be modified in Ranorex Studio under Settings > Advanced > RanoreXPath settings.
This is explained in Ranorex Studio system details > Settings and configuration > -
Advanced settings and configurations

Increase flexibility with wildcards

When you want to increase the flexibility, and therefore the robustness, of a RanoreXPath,
you can do so by adding wildcards to it. When Ranorex Studio generates RanoreXPaths
automatically, it will also add wildcards if necessary, to balance the RanoreXPath between
flexibility and Ul element identification speed.


https://www.ranorex.com/help/latest/ranorex-studio-system-details/settings-configuration/advanced-settings-configurations/
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Example

Let’s take a look at an example to see how Ranorex Studio automatically inserts wildcards.
We’ll track the Female radio button in the Test database tab of the Ranorex Studio Demo
Application to have Ranorex Studio automatically generate a RanoreXPath:

o In Ranorex Spy, click Track.

e In the Ranorex Studio Demo Application, click the Female radio button in the Test
database tab.

e Spy - (64bit) - Live O

W Hways ontop [I SETTINGS... | #% Studio
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Ranorex Studio automatically generates a RanoreXPath for the Ul element.
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RanoreXPath expression:



e The generated RanoreXPath expression. Compare it to what’s displayed in the
element tree browser and the path editor.

Element tree browser view

o Displays the hierarchical structure of the Ul the radio button is embedded in.
o It contains five different Ul elements.

Path editor

e Displays avisual representation of the nodes in the RanoreXPath expression.
e There are seven nodes in total, including the root and final node.

Let’s take a closer look at the automatically generated RanoreXPath expression as it’s
displayed in the path editor:

fform{@controlname="RxMainFrame’|/?/7/tabpage[@controlname="RxTabstandard ]

@ radicbutton|@eontrolname="rdbFemale’|

PATH ENTOR ﬂ E

2 Refresh S Highlight
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18 | f{mey opbonal)
[C]#& 55 [sny opbonal|
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Root RxMai nFr ane:

This node represents the program window of the application under test (i.e. the

Ranorex Studio Demo Application) and is a fixed part of the RanoreXPath

expression.
E Wildcards:

To make the RanoreXPath expression more flexible, Ranorex Studio has inserted
two wildcards / ? (= any optional) between the root and the next fixed part. This
means that between these two parts, either zero, one, or two nodes can be present
and Ranorex Studio will still be able to find the final Ul element.

Fixed node RxTabSt andar d:

Ranorex Studio has designated this Ul element to be a fixed node that’s necessary
for identifying the radio button correctly.

Wildcards:

Ranorex Studio has inserted two more / ? wildcards to further increase the

flexibility of the RanoreXPath expression.



Final node r dbFenal e:
The Female radio button is the final fixed part of the RanoreXPath expression; the
actual Ul element we want to identify.

Summary

e Wildcards increase the flexibility of a RanoreXPath. They allow Ranorex Studio to
identify Ul elements even if the Ul structure they are embedded in changes.
Wildcards can therefore increase robustness when applied correctly.

e Inthe example above, Ranorex Studio generated a RanoreXPath with three fixed
nodes. These provide the required detail for accurately identifying the correct Ul
element (the Female radio button).

e Ranorex Studio also included four / ? wildcards. These provide flexibility and ensure
that changes to the Ul structure between the fixed nodes won’t break correct
identification of the Female radio button.

e There are three different wildcard operators in total, explained below.

Wildcard operators

There are three different wildcard operators in Ranorex Studio:

I* any Any Ul element in exactly one (1) tree level
/? any optional Any Ul element in exactly zero (0) or one (1) tree level
Il any descendants Any Ul element in any number of tree levels

=)
[—
Reference

For more examples of using wildcards in RanoreXPaths, go to Ranorex Studio
advanced > RanoreXPath > -» RanoreXPath examples

RanoreXPath examples

On this page, we’ve collected many detailed practical examples that show what a
RanoreXPath expression for a specific scenario could look like.


https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/ranorexpath-syntax-examples/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/ranorexpath-syntax-examples/

© Screencast
The screencast “Syntax examples” walks you through the information found in
this chapter:

Watch the screencast now

Test example definition

All examples on this page are based on the Ranorex Studio Demo application. Most of them
use the tab Ul-element test area in this application.

E] Rancrex Studio Demo Application - O >

File Suppert About

Ranorex Studio Demo Application

Introduction  Test database Image-based automation| Ul-element test area Un:l testing

Ul-element test area

Group box
Radio button group box List box
Button 1
) Red light Rancrex Studio fundamentals -
) Shuffle Ranorex Studio advanced
(O Green light Ranorex Studio expert v
Tree view Table

#- Ranorex Studio fundamentals FirstName LastMame Age Gender Department &
3] Ranorex Studio advanced . T - 18 Rale Dreisct Maran

Ul-element test area tab in the Ranorex Studio demo Application

Download the Ranorex Studio Demo Application
Follow the link below to download the file. Then unzip it and start the application.
Identify a simple button and generalize its RanoreXPath

Here we show you how to identify a simple button in a user interface and then generalize
the corresponding RanoreXPath expression to match any button.

o In Ranorex Spy, track the Exit button in the Ul-element test area in the demo
app.


https://www.youtube.com/embed/mSTJvkjt0mY
https://www.ranorex.com/rx-media/rx-user-guide/latest/download/RxDemoApp.zip

After tracking, Spy shows the following:

*% Ranorex Spy - (64bit) - Live — o X

ELEMENT ELEMEMNT

BROWSER B RepOSITORY

& TRACK [ ¥ Morm[@controlname="RxMainFrame'fbutton|@controlname= RuButtonEdt] —n

BROWSER & RESULTS |28 PATH EDITOR

B CRRY
=- ﬁ Form "RxMainFrame’
M Button 'RxButtonBit’

BROWSER & RESULTS ~ PATH EDITOR

C* Refresh [ Highlight TR T

@ [T form[@controlname="RxMainFrame]
] button[@centralname="RxButtonExit]

& One element found. R ] AT = : ' Bt

The automatically generated RanoreXPath for the Exit button.

The tree browser shows that the Exit button is a child of the root Ul element
RxMai nFr ane.

The Exit button is identified by the attribute-value pair

@ontrol nane=" RxButt onExi t"'.

The Spy status bar (bottom left corner) confirms one Ul element found.

>R fol-

Generalize the RanoreXPath

Generalizing a RanoreXPath expression means making it less detailed. This can increase
robustness.

In the current example, we want to generalize the RanoreXPath so that the Exit button is
only identified by its but t on role. We do this by removing the button’s attribute. Since the
Exit button is the only button at this level in the element tree, it will still be identified
correctly and its RanoreXPath more robust against Ul changes.

a In Spy, click into the RanoreXPath line, delete the attribute
[ @ont rol nane=" RxButt onExi t' ], and press Enter.

Spy will show the following:



¥ Ranorex Spy - (64bit) - Live — ]} 4

ELEMENT ELEMEMNT

~ BROWSER B REPOSITORY

® TRACK [ X fforml@controlname="RxMainFrame’]/button -n .

BROWSER & RESULTS [’ PATH EDITOR

EECRE YT
= E] Form "RxMainFrame’
] Button 'RxButtonBat’

BROWSER & RESULTS ~ PATH EDITOR
C Refresh [ Highlight = TR TS T
1@ 7] form[@controlname=RxMainFrame] Haney i |
M@ @) buton feeesssses ] e
& One element found. R RSy = : ' Exit

The generalized RanoreXPath with only the but t on role.

The tree browser shows the Exit button as a child of the root element.

The path editor view represents the generalized RanoreXPath specification.
One Ul element (i.e. the Exit button) has been found.

© Note

If there is more than one button (or whichever type of Ul element you generalized
the RanoreXPath for) is present at the same level in the element tree, the
RanoreXPath expression will identify all of them.

Change the identifying attribute

When tracking a Ul element, Ranorex Studio automatically generates the RanoreXPath and
therefore also determines identification attributes automatically. You can of course change
the attribute by which a Ul element is identified in a RanoreXPath.

o Track the Exit button in the Ul-element test area in the demo app.

9 Click into the RanoreXPath line, then switch to the Path Editor.

e Select the node whose attribute you want to change, e.g. the button in this
example.



On the left, check/uncheck the desired attributes, i.e. deselect controlname and
select controltext instead for this example. The RanoreXPath is adjusted
automatically.

— O ,
T =
|' @ TRACK | |>< /form[@controlname="RxMainFrame'l/button[@controltext="E&uat’]

FDITE
efresh g 5

4

[ controlted =

| 0. ..t:u’r.tn;l[énc;rl’;rolt;:}c;='E&xit] |

pEame = Euttor

| & One element found for current selection.

The automatically determined controlname attribute was deselected and replaced
with the controltext attribute.

The RanoreXPath reflects this change.
The path editor view also reflects this change.

The message in the status bar indicates that one element was found for this
RanoreXPath.

Wildcards

Wildcards can make a RanoreXPath more resistant to changes in the structure of the Ul.

@ Note

The following wildcards exist:

/* Any Ul element, exactly one (1) tree level
/? Any Ul element, exactly zero (0) or one (1) tree level
Il Any Ul element, any number of tree levels

/? (any optional)
° Track the entire Ul-element test area in the demo application.
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“

&) TRACK
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= ' v D form[@controlname="RxMainFrame]

[ 1@ “g (any opticnal)
[ "6 (any optional)
+[] @ = tabpage[@controlname="RxTabUI|Elements]

T

The root element is represented in the first fixed part of the RanoreXPath

expression.

The middle Ul element TabPageList is not represented. Instead, two / ? wildcards

replace it to make the path more robust. This is the wildcard part of the

RanoreXPath.

The final node is the target Ul element, i.e. the entire Ul-element test area tab
page. It is the second fixed part of the RanoreXPath.

o



Interpret the RanoreXPath
L ] L ]

Role Attribute Value Role Attribute Value
[form[@controlname="RxMainFrame’]/?/}tabpage[@controlname="RxRxTabUIElements’]

The e} target element is a descendant of the i} root element with a total of eithelﬂ
zero, one, or two Ul elements between them on two different tree levels.

/| (any descendants)
It may often be necessary to identify elements whose “depth” in the Ul we don’t know. The
any descendants wildcard allows you to circumvent all the intermediate nodes between the

root note and the final node.

o Enter the following RanoreXPath expression in the tree browser in Ranorex Spy:

Role Attribute Value Role
[form[@controlname='"RxMainFrame’}//radiobutton

The first part of the RanoreXPath expression represents the root node, i.e. the
demo app window. This is the first fixed node.
The second part is the any descendants wildcard. It is the wildcard node.

The third part is the final node that represents the target Ul element. In this case,
thisis any Ul element with the role r adi obut t on. The expression identifies all
radio buttons that are descendants of the root element.

Spy shows the following results for this RanoreXPath:



BROWSER & RESULTS ~ PATH EDITOR

(' Refresh [5] Highlight

BROWSER & RESULTS §&J PATH EDITOR

HCOCRNYZ

1] form[@controlname="RxMainFrame]
[1%} (any descendants)
I{E} radicbutton I

& 7 elements found,

= lﬂ Host*
= ﬁ Form ‘RxMainFrame’
=[] TabPageList 'RxTabcontral
=)~ == TabPage RxTabStandard’
] Container 'grpGender’
{s) RadioButton'rdbMale’
(%) RadioButton rdbFemale’

Page RxTabUIElements

I

Container '‘aroBoxRadioB
Lontainer grpboxka

(& RadioButton rdbGreenLight
(*) RadioButton'rdbRedLight

B == TabPage RxTabUpload
B[] Container 'gbxSpeed

{®) RadioButton TBFast

(& RadioButton rbMedium

{®) RadioButton TBSlow

Level 1
Level 2
Level 3

Level 2
Level 3
Level 4

Level 2
Level 3

The RanoreXPath as represented in the path editor.

level 4).

The status message confirms 7 elements found.

[* (any)

If you know at what “depth” in the Ul an element is you want to identify and the
intermediate nodes are irrelevant, then the any wildcard is a good choice for making your

RanoreXPath more robust.

Role Attribute Value Role
[form[@controlname="RxMainFrame’]/*/*/*{radiobutton

The first part of the RanoreXPath expression represents the root node, i.e. the

demo app window. This is the first fixed

node.

The second part consists of three any wildcards, representing any three Ul
elements on three different levels. This is the wildcard part of the expression.
The third part is the final node that represents the target Ul element. In this case,

this is any Ul element with the role r adi obut t on. The expression identifies all

radio buttons that are exactly three levels below the root element.

Spy shows the following results for this RanoreXPath:

E The tree browser displays seven radio buttons on two different levels (level 3 and




M® a (any)
M& Y, (any)
M& ™o (any)
IQ ¥ radicbutton I

Level 1
Level 2
Level 3

& 5 elements found for current selection,

ROWSER & RESULTS PATH EDITOR BROWSER & RESULTS . PATH EDITOR
(' Refresh [5] Highlight B C o =
1 @ [T form[@controlname="RxMainFrame] = 3 Host'

= ﬁ Form ‘RxMainFrame’
= TabPageList RxTabcontrol’
= =a TabPage RxTabStandard’
=] Container 'grpGender’

(=) iRadioButton'rdbMale!

{3) RadioButton rdbFemale’

]
]

Level 1
Level 2
Level 3

Level 2
Level 3

represents one level below the root element.

the root element. Any radio buttons at other levels are not identified.

The status message confirms five found Ul elements.

Make RanoreXPath expressions more detailed

The RanoreXPath as represented in the path editor. Each of the wildcard operators

The tree browser shows five r adi obut t on elements exactly three levels below

RanoreXPath expressions can often be too general, resulting in too many or incorrect Ul
elements being identified. In these cases, you need to make the expression more detailed.

General RanoreXPath

For our example, let’s first create a very general RanoreXPath. We’ll simply identify all

buttons in the Ul-element test area tab of the Ranorex Studio Demo Application.

0 In Spy, enter the following RanoreXPath and press Enter.
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ELEMENT
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& TRACK
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[ ® = tabpage[@controlname="RxTabUIElements]

=-| T TabPageList 'RxTabcantrol'
= = TabPage RxTabUIElements’
-] Table 'dataGridview?’
B & ScrollBar horizScrollBar
i-(ab) Button 'Column left’
Button 'Column right'

% ScrollBar ‘vertScrollBar'

| @ 17 elements found. |

The RanoreXPath as represented in the path editor.

i[ab] Button 'Line up'
i Button 'Page down’
. i..[ab) Button 'Line down’
= % ScrollBar Vertical Scroll Bar'
Button 'Line up’

The tree browser shows 17 identified buttons.
The status message confirms 17 found Ul elements.

Introduce more details

Seventeen buttons are clearly too many. We need to make the RanoreXPath more detailed.
We do so by adding an attribute to the button. In this case, we use the vi si bl e attribute to

identify only buttons that are not hidden.

0 Change the last part of the RanoreXPath as follows and press Enter.
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PATH EDITOR

(& Refresh [5G Highlight

1@ [T form[@controlname="RxMainFrame]
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[ ® = tabpage[@controlname="RxTabUIElements]
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(| The new RanoreXPath as represented in the path editor.

¢ The status message confirms 15 Ul elements found.

The tree browser shows 15 buttons.

Even more details

We’ve only reduced the number of buttons by two, so we need to narrow down the
RanoreXPath further. To do so, we can add another attribute and combine it with the
previous one using the and operator.

0 Change the last part of the RanoreXPath as follows and press Enter:

0O

W Awaysontop | B SETTINGS... | - studio

5 TRACK fform e="ReMainFrame/?/?/tabpage //button[@visible="True' and @controlname>'btn’] o
BROWSER & RESULTS PATH EDITOR BROWSER & RESULTS JeM PATH EDITOR
(3 Refresh [ Highlight = C ”@
1@ 7] form[@controlname=RxMainFrame] Eg H_°5t ‘RXLAPTOPO2D'
0@ g (any optional) EIE Form ‘RxMainFrame’
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® = tabpage[@controlname="FxTablIElements’] = ?_%bzzgn;ﬁ_ﬁ;a.zEDIBELE:E”H
@& *a (any descendants) .[a0) B
[} button[@visible=True' and @controlname='btn]
& 2 elements found.

The RanoreXPath as represented in the path editor, now showing two attributes.
The tree browser now shows two Ul elements.

The status message confirms two Ul elements found.

Hint
The and operator is one of several available in the > RanoreXPath syntax.
Results

The more detailed RanoreXPath expression now only identifies the two buttons shown
below.


https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/ranorexpath-syntax/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/ranorexpath-syntax/
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Select Ul elements based on tree position

When a RanoreXPath identifies more than one element, you can select from among them by
specifying their position in the element tree.

o In Ranorex Spy, enter the following RanoreXPath and press Enter.

% RanonexSp Eahit . B = )
_ B REPOSITORY W eponioo | B SETTINGS. | /% studio
Y TRACK fform o= "RaManFrame /2 ftabpagel @]/ button[@visible= True' and @controlname:>"btn'][2] 0
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=) =n TabPage RxTabUIElements’

=] Conta

[ ® = tabpage[@controlname="FxTabUIElements]
[1® *R (any descendanis)
& button[i@isible=True" and @controlname:"bitn)[Z]

& One element found.

The RanoreXPath as represented in the path editor. The position operator [ 2]
added after the predicate selects the second element from two elements identified
by the preceding RanoreXPath.

The tree browser only shows the second Ul element.

The status message confirms one found element.

In the Ul of the demo app, this identifies the button Button 1.
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@ Note

Only the position in the element tree is relevant. In the Ul itself, the position of
the element may be different, as above with Button 1.

Identify tree view items

Tree views are a common Ul element. Here we’ll explain how Ranorex Studio identifies Ul
elements in them.

o In Ranorex Spy, click the Track button.

In the Ul-element test area in the demo app, click the Web and mobile testing
tree item.
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Ranorex Spy shows the following:

w Rananex Spy
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The RanoreXPath for the tree item.

Ranorex Studio automatically inserted two ‘any optional’ wildcards (/ ?/ ?) to
increase robustness.

The element tree in Spy shows the tree item Web and mobile testing as a
descendant of the tree view.

Subitems in tree views
In Ranorex Spy, click the Track button.

In the Ul-element test area in the demo app, click the Endpoints tree item that is a
child of the Web and mobile testing item.
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Ranorex Spy shows the following:

— e
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PATH EDITOR
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= ﬁ Form ‘RxMainFrame’
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H [0 5= Tree ‘treTestTreeView' |
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descendants// operator.

~ Qoo

items it has.

The RanoreXPath for the tree item. Note that the subtree item is identified in the
same way as its parent, i.e. by its role and an attribute.
The ancestor tree view in its entirety serves as a fixed node.

Any tree items between the fixed node and the final node are bypassed by an any

The subtree item Endpoints is identified regardless of how many ancestor tree

© Note

Ranorex Studio treats all subtree items as regular tree items and identifies
them with a predicate (attribute + value) in the same way. To ensure the tree
structure does not interfere, it also inserts an any descendants operator. This
way, it can find the tree item wherever in the tree it is.

Identify tree siblings with axes

When you want to identify the sibling(s) of a tree item, you can do so by using - axes. Axes
allow you to specify nodes relative to a specific node. We’ll illustrate this by using the

f ol | owi ng- si bl i ng axis.

0 In Ranorex Spy, enter the following RanoreXPath and press Enter.
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The RanoreXPath with the added axis f ol | owi ng- si bl i ng: : t r eei t emafter the
part that identifies the Endpoints tree item. This axis means identifies all Ul

elements that have the role t r eei t emand are below the Endpoints tree item on

the same level in Spy’s element tree.

)

Tree view

$ Ranorex Studio fundamentals ~
- Ranorex Studio advanced

- Ranorex Studic expert
- Web and mobile testing
... Web testing

Endpoints |—|,
.| Mobile testing |

- Interfaces and connectivity

m..

- Ranorex Studio systemn details o

The RanoreXPath as represented in the path editor.

The tree browser in Spy displays the tree item Mobile testing, which is the only
following sibling of the Endpoint item.

The identification process illustrated in the Ul of the demo app. The RanoreXPath
firstidentifies the Endpoints item and then progresses to the Mobile testing item,

which is the following sibling.

© Note

fol I owi ng-si bl i ng returns all following siblings if more than one exists.




Identify items in tables

Here we’ll explain how identifying items in tables works with RanoreXPath.

Test definition

In this example we want to robustly identify the cell that contains the age of the person
named Thomas Bach in the table of the Ul-element test area in the demo app. This means

that we need to identify both the cell that contains the name Thomas and, proceeding from
it, the cell that contains the corresponding age.

Table
FirstMame LastMame Age Gender Departrment &
2 Public 33 fale Project Manaqg...
Mary Bach 26 Fermale Sales
Henme— | Bogar 20 Baale Suppart
|- Thomas Bach 42 Male Development
Lindy Fubhc 9 Female Uitice
Hanna Perry 48 Fermnale Management
Will Thomas 32 Male Support
Micole Wallace 38 Female Testing 9

The row with the details for Thomas Bach.

The cell that contains the age of Thomas Bach. We want to create a RanoreXPath
that identifies it robustly.

Identify the name cell with an absolute RanoreXPath

First we’ll identify the cell that contains the name Thomas. A simple way is to just track the
cell and generate an absolute RanoreXPath to it as in the image below.

I Mweys cotop | B seTTiNGs.. | /& swdic

2 TRACK Heormi@controlname="RxMainFrame 1/ tabpagel@cont ' Ytable/?/?/cell[@accessiblename="FirstName Row 3] |
~ = Table
= B Host RLAPTOPOZD = FirstName LastMame Age Gender Department &)
= El Form RuxfainFrame’ . .
=) TabPageList AxTabeontral L4 Public 38 Male Project Manag...
£ = TabPage ReTabUlEements’ Mary Bach 26 Fernale Sales
E J I_;b::ni?:::.wm‘ Henry Rogers 29 Male Support
By rstiame Row 3] Thomas fach 2 Male Development
Cindy Public 19 Fernale Office
Hanna Perry 43 Female Management
Wll Thomas 32 Male Support
Micole Wallace 38 Female Testing -




Absolute RanoreXPath for the marked cell.
The RanoreXPath identifies the cell with predicate

@ccessi bl enane=" Fi rst Nane Row3' , which reflects the cell’s position in the

table. This is the cell that currently has the value Thomas.
The identified Ul element in the element tree in Spy.

Not robust against changes

The absolute RanoreXPath has its limitations here. When the table changes, the name in the
identified cell may not be Thomas anymore, e.g. when you sort the table differently or

shuffle it.
Table
FirstMame LastMame Age Genbtablef?/?/cell[@accessiblename="Firsthame Row 3 |
Wil Thomas 32 Male Support I
Nicole W Table
John Pi FirstName LastMame Age Gender Department =
Hanna [Pt [John [Public [32 [Male | Project Manag...
Mary B b Earh A2 hdale : [evelnnment
Cindy P Hanna F,ETEb|E
4 s Bt ﬂr Firstiarne bastiame Age Gender Department &
Henry R Mary Bd| Thomas Bach | 42 Male Development
Micole W Henry Rogers | 29 Male Support
Will Th Micole Wallace | 38 Fermale Testing
Cindy P (Mary  |Bach— 26 Fernale Sales
= Cindhy Public 19 Fernale Office
will Thomas 32 Male Support
lohn Public 33 Male Project Manag...
Hanna Perry 48 Fermale Management

Shuffling the table cell arrangment shows that...

...the absolute RanoreXPath leads to wrong results, as it only cares about the cell

position, not the name Thomas.
Specify cell content in the RanoreXPath

Instead of identifying the cell by its accessiblename (which is based on its position), we can

use the attribute text. This attribute refers to the text in a cell.

This is still not a robust solution, however, as there are two cells with the text Thomas.




Bl oy ELEMENT W dweysontop | B SETTINGS.. | #* Studio

& TRACK [ Horm[@controlname="RxMainFrame ]/ ftabpage[@controiname="RxTa wu'.ﬂﬂf:.ll[@taﬂ: 'Thornas']
BROWSER & RESULTS “
i _| Table
ol ol | BN F LIVE
= Host RKLAPTOPIZ0 FirstMame LastMame Age Gender Department N
= Form Rxd4ainFrame’ N ;
9_‘ | TabPageList ‘AxTabentral L4 Public £ Male Project Manag...
) = TabPage FxTabliElements’ Mary Bach 26 Fernale Sales
Henry Rogers 29 Male Support
Thomas Hach r Male Development
Cindy Public 19 Female Office
Hanna Perry 48 Fernale Management
Will Thomas Male Support
Micole Wallace 38 Female Testing v

Using the cell content for identification makes the path robust against shuffling,
but...
...also identifies all cells with the specified content.

Make the RanoreXPath more narrow

We need to make sure only the Thomas cell in the FirstName column is identified. We do so
by extending the predicate by another attribute that relates to the accessiblename of the
cell.

S ELEMIENENN m ELEMENT B Awasontop | B SETTINGS... |  Studio
& TRACK name=FallainFrame /i tabpagel@cont-ol| ftable/T T/ cell|@text="Thomas' and @accessiblename: 'First]
BROWSER & RESULTS n
e elEls i Table
= M Host ROLAFTOPI20' FirstName LastMame Age Gender Department &
= Form RxMainFrame’ . .
9 7 TabPagelist AxTabeontral’ L4 Public 38 Male Project Manag...
) = TabPage ReTabUlEements’ Mary Bach 26 Female Sales
= E 2bland\nm1 Henry Rogers 29 Male Support
—B #| Thomas Bach 42 Male Development
Cindy Public 19 Fernale Office
Hanna Perry 43 Female Management
Wll Thomas 32 Male Support
Micole Wallace 38 Female Testing v

The narrowed cell with two attributes forming the RanoreXPath predicate.
Only one cell is identified - the Thomas cell in the column FirstName.



Hint

Depending on the case, you may need to make the RanoreXPath even more
detailed, e.g. by adding more attributes or with axes.

Going from absolute to relative

Now that we’ve robustly identified the cell containing the first name Thomas, we can now
look at identifying the corresponding cell that holds Thomas’s age.

We’ll do so by making the path relative. This means that we’ll use the par ent axis
(abbreviated: . . ) to navigate from an anchor point (the Thomas cell) back to the row and
from there to the age cell in that row. This ensures the age cell is tied to the position of the
Thomas cell and therefore always identified correctly.

i

pagel|ftable/?/?/cell[@text="Thomas' and @accessiblename>'First’]/../cell[@accessiblename>"Age’]

Table |
@l Host RALAPTOPOZO FirstName LastMame Age Gender Department
L) -on;d:.;r:::i:::“bwmU 4 m Public 38 Male Project Manag...
, TabPage RxTabUIElemants Mary Bach 26 Female Sales

- J T:hl'- .f.”nf" o Henry Rogers 29 Male Support

—B THrertrra Bt Ma}e " | Developrment
Cindy Public 19 Female Office

Hanna Perry 48 Female Management

Will Thomas 32 Male Support

Micole Wallace 38 Fernale Testing

| The relative RanoreXPath with the parent axis and the age cell being identified by
its accessiblename.
This identifies the cell with the age of Thomas Bach (42) correctly.



RanoreXPath Syntax

On this page, you'll find a list of the syntax expressions available. We'll first cover axes and
then attribute expressions.

%:] Reference

For more detailed examples of applied RanoreXPaths, please refer to > RanoreXPath
examples.

Most of the examples on this page begin with / f or m the role for top-level applications.
Normally, you would further specify this role with an attribute, e.g.
[@controlname='RxMainFrame’ ] for the Ranorex Studio Demo Application, but on this
page we omit this to keep the RanoreXPaths short.

Axes
An axis represents a relationship to the context (current) node, and is used to locate nodes
relative to that node on the element tree. The context node is always the node before the

axis.

All axes require further specification; they cannot stand alone. You can either specify a role
(with or without a predicate) or use the any / * or any optional/ ? wildcards.

This does not apply to the abbreviations / / (descendant-or-self) and . . (parent). Thisis
explained under the respective axis.

List of axes

Syntax
child

Description
Returns all children of the context node.

Example

[form child::button

Syntax
descendant


https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/ranorexpath-syntax-examples/
https://www.ranorex.com/help/latest/ranorex-studio-advanced/ranorexpath/ranorexpath-syntax-examples/
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Description
Returns all descendants of the context node.

Example

[ f or M descendant : : butt on
Returns all descendants of / f or mthat have the role but t on.

Syntax
descendant-or-self | //

Description
Returns the context node and all its descendants.
For the abbreviated syntax/ / , further specification is optional.

Example

/ form descendant-or-self::button | /fornl/button

Only returns the descendants of / f or mthat have the role but t on./ f or mhas a different
role and therefore isn’t returned. If it had the role but t on, it would also be returned.

Syntax
parent |

Description
Returns the parent of the context node.
In its abbreviated syntax, it must stand alone and does not accept further specification.

Examples
/form/button[Q@caption='0K’ ] /parent::container

/form/button[@caption="0K’]/..

Example 1: Returns the parent of the specified button element if it has the role cont ai ner .
Example 2: Returns the parent of the specified button element, regardless of its role.

Syntax
ancest or

Description
Returns all ancestors of the context node.



Example

[ form /button/ancestor::container

Finds all buttons that are descendants of / f or mand then returns all ancestors of these
buttons that have the role cont ai ner.

Syntax
ancest or-or-sel f

Description
Returns the context node and all its ancestors.

Example

/[ form /button/ancestor-or-self::container

Finds all buttons that are descendants of / f or mand then returns all ancestors of these
buttons that have the role cont ai ner . If the context node also had the role cont ai ner, it
would be returned as well.

Syntax
precedi ng-si bl i ng

Description
Returns all siblings before the context node.

Example
/form/button[@caption="0K‘]/preceding-si bling::button

Returns all Ul elements that have the role but t on, are siblings of the specified button, and
come before it.

Syntax
fol | owi ng-si bling

Description
Returns all siblings after the context node.

Example



/form/button[@caption="0K']/following-Si bling::button

Returns all Ul elements that have the role but t on, are siblings of the specified button, and
come after it.

Attributes

% Reference

You can also use regular expressions in RanoreXPaths. This is explained separately in
Ranorex Studio Expert > - Regular expressions in Ranorex Studio.

Syntax
/[ form

Description
Top-level applications usually have the role f or m This syntax therefore identifies top-level
applications.

Syntax
/form[@title=‘Calculator ‘]

Description
Identifies top-level applications that have the title Calculator.

Syntax

/form[@title="Calculator' and QRinstance=‘2"']

Description
Identifies the top-level application that has the title Calculator AND the instance attribute 2.

Syntax
/form[@title=‘Calculator' or @class=‘SciCalc‘]

Description
Identifies top-level applications that have the title Calculator OR the class SciCalc.


https://www.ranorex.com/help/latest/ranorex-studio-expert/regular-expressions-ranorexpath/introduction/
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Syntax
/ but t on

Description
Identifies Ul elements that have the role but t on.

Syntax
/ button[ 2]

Description
Identifies the second button (refers to the position in the element tree).

Syntax
[ button[-2]

Description
Identifies the second-to-last button (refers to the position in the element tree).

Syntax
/button[Rtext="Exit ‘]

Description
Identifies buttons with the text Exit.

Syntax
/button[Q@text!="Exit ‘]

Description
Identifies buttons with the text Exit.

Syntax
/button[QRtext>‘Warning ‘]

Description
Identifies buttons whose text begins with Warning.



Syntax
/button[@text<‘Warning‘]

Description
Identifies buttons whose text ends in Warning.

Syntax
/*[Qtext="Warning‘]

Description
Identifies any element with the text Warning.

Syntax
/button[? ‘Warning ‘]

Description
Identifies buttons that have any attribute that contains the string Warning.

Syntax
/button[ @ext!=null ()]

Description
Identifies buttons whose text attribute is not empty.

Syntax
/progressbar[@value>='13.5"]

Description
Identifies progress bars with a value greater than 13.5. Other possible operators: >, <, >=,
<=,

Syntax
/ but t on[ @ ext =$var ]

Description
Identifies buttons whose text has the value of the variable $var .



Syntax
/ but t on[ $var]

Description
|dentifies the first, second, third, etc. button, depending on the numeric value of $var.

Syntax
/dom//input [# ‘'Search ‘]

Description
Identifies an input element on a website (/ domfor document object model) with the unique
identifier Search.

Functions

Syntax
/table/row/cell[first ()=‘True']

Description
Identifies the first cell of a row.

Syntax
/table/row/cell[last ()="True']

Description
Identifies the last cell of a row.

Syntax
/table/row/cell[index ()='2"]

Description
Identifies the second cell (refers to the position in the element tree). The i ndex() function
starts at 1.

Syntax
/table/row/cell [pos ()="2"]

Description
Identifies the third cell (refers to the position in the element tree). The pos() function starts
at 0.



Syntax
/form[x ()>'100" and y()="100"]

Description
|dentifies top-level applications with screen coordinates greater than 100 pixels.

Syntax
[form but ton[cx()>"10" and cy()>"10"]

Description
Identifies buttons with client coordinates (= an element’s coordinates relative to its parent)
greater than 10 pixels.

Syntax
/form[width ()>’100’ and height ()>"100"]

Description
Identifies top-level applications with a width and height greater than 100 pixels.

Syntax
/dom/body/form/button[text ()='Clear’]

Description
Identifies buttons on a website with the innertext Clear. For web testing, the function
t ext () returnsthe value of the attribute innertext.

Syntax
/ dom body/formi [ @d=nul | ()]

Description
Identifies website forms whose ID attribute is not zero.



Image-based testing

In GUI test automation, there are different approaches to identifying Ul elements. Ranorex
Studio’s main approach is based on object-oriented testing. This meansiit is able to directly
- identify and interact with individual Ul elements based on the technology they were
implemented with.

However, in some cases, this approach may not work that well. For this reason, Ranorex
Studio also supports image-based testing. This approach identifies and interacts with Ul
elements based on the recognition of pixels in an image.

In this chapter, you’ll find out when and how to use image-based testing in Ranorex Studio
and how to overcome the challenges of this testing approach.

Enable image-based recording

The best way to use image-based testing in Ranorex Studio is through the Recorder. There,
you can enable and disable image-based testing while you’re recording. This way, you can
combine object-oriented and image-based approaches in a single recording if required.

A\ Attention

If you want to use image-based testing, ensure the setting Asynchronous
dispatching of mouse and keyboard events is enabled. In most cases, disabling
it will cause errors in image-based testing. Enable the setting in Ranorex Studio
under Settings > Advanced.

To enable image-based recording:

o While recording, click the Image-based recording switch.
9 Image-based recording is now active.


https://www.ranorex.com/help/latest/ranorex-studio-advanced/ui-elements/introduction/
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Alternatively, you can also use hotkeys:

9 While recording, enable hotkeys.

o Press ! to enable image-based recording.

Why image-based testing?

Image-based testing is useful when the object-oriented approach can’t produce satisfactory
results. Here we’ll show you an example where this is the case.

Example preparation

We’ll use the Ranorex Studio Demo Application for our example and we’ll record our actions
in the Recorder.

o Start the demo application and click the Image-based automation tab.

9 In Ranorex Studio, create a new desktop solution with the solution wizard and
open Recordingl in this solution.
9 In the recording module view of Recordingl, click RECORD.

7 Erwertan b Caew Ao e | !




Object-oriented recording

We’ll now record mouse clicks on three consecutive dates in the calendar view of the demo
application using the default object-oriented approach.

o Ensure image-based recording is disabled.
e Click the three dates 24, 25, and 26 in the calendar and stop the recording.

9 The action table displays the three corresponding actions.
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Run the test

When you run the test, you’ll see that

e therecorded calendar dates are identified correctly.
e each click action in the report corresponds to the correct date in the calendar.

Change of test conditions
So far, the object-oriented approach has worked flawlessly. Now, assume that you run the
test a couple of months from its creation. This means that the calendar view will have

changed to a different month. Let’s see how our test performs in this case.

o In the calendar in the demo application, switch to any month where the recorded
dates 24, 25, and 26 are at a different position in the calendar.



Calendar Calendar

1 January 2018 S 0 4 » | February 2018

Sun Mon Tue Wed Thu Fn Sat Sun Mon Tue Wed Thu Fn Sat
13 i7% 2 3 4 5 8 5028 29 30 31 {747 20 3
2| 7 g 10 11 12 13 6| 4 5 & T & 9 10
3114 15 16 17 18 19 20 711 12 13 14 15 16 17
4121 2 23 25 27 gl 18 19 20 21 22 23
5|28 29 30 31 1 2 3 9|25 27 28 1 2 3
6l 4 5 6 7 & 9 10 ol 4 5 & 7 & 9 10

[ ] Today: 5/4/2018 [ ] Today: 5/4/2018

9 Run the test again and see what happens.

e The test runs without failure and reports a success.
e However, this is a false positive. The test identifies the wrong dates (21, 22, and 23
in our case instead of 24, 25, and 26).

Hint

This is because sometimes, Ranorex Studio can’t identify an individual Ul element
(e.g. dates within certain calendar views). Instead, it then uses absolute and
relative positions rather than the actual object, which leads to the above issue.

Conclusion

On the next page, we’ll show you how you can overcome this challenge with image-based
testing.

Download the sample solution
You can download the completed solution with all the above steps carried out below:
Sample Image Based

Install the sample solution:

o Unzip to any folder on your computer.

9 Start Ranorex Studio and open the solution file | nregebasedAut omat i on. r xsl n


https://www.ranorex.com/rx-media/rx-user-guide/latest/download/RxSampleImageBased.zip

Hint
The sample solution is available for Ranorex versions 8.0 or higher. You must agree
to the automatic solution upgrade for versions 8.2 and higher.

Image-based testing basics

On the previous page, we showed you a case where object-oriented testing fails to identify
the correct Ul elements. On this page, we’ll show you the basics of image-based testing to
solve thisissue.

The image-based approach
As on the previous page, we want to test the following:

In the calendar view of the Ranorex Studio Demo Application, we want to perform mouse
clicks on three different dates (24, 25, and 26) of a month. After changing the month, the
mouse clicks should still be performed on the same dates.

o Start the demo application and click the Image-based automation tab.

9 In Ranorex Studio, create a new desktop solution with the solution wizard and
open Recordingl in this solution.
e In the recording module view of Recordingl, click RECORD.

Image-based recording

We’ll now record mouse clicks on three consecutive dates in the calendar view of the demo
application using the image-based approach.



000

Ensure image-based recording is disabled.

Click the three dates 24, 25, and 26 in the calendar and stop the recording.

The action table displays the three corresponding actions.
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ﬂ Note

When image-based recording is enabled, Ranorex Recorder frames Ul elements in
green instead of purple (object-oriented recording), as shown in the image below.

Calendar
1 January 2018
Sun Mon Tue Wed Thu Fri 5at
1] 31 £ q 3 4 5 6
21 7 8 m 11 12 13
3|14 13 1w 17 18 1% 20
4121 22 23 24 2% 26 27
50028 29 30 3 1 2 3
gl 4 5 B 7 8 g 10
Today: 5/4/20138

Object-oriented recording with purple frame

Image-based recording with green frame

Run the test

When you run the test, you’ll see that

e therecorded calendar dates are identified correctly.



e eachclick action in the report corresponds to the correct date in the calendar.

In other words, at this point the test results are the same as with object-oriented testing.

i v =] TesiCase

| - M ImageSacad
File "'_' o

e

Tome Lewel Cal=goay

Mleszsge

Calendlar

4

LR Inta  Miouss

mage

haEed choe an 25

dose Lett Chokk e “HxfJWaink

rarmie hoethCaisndar

LN e e Pd e

UHYAD Infn Moase

Change of test conditions

mane
douse Left Click them

mane

rACiuse Left Chok rhem i amsrame Month_aenaar] ac

HEET C1k

DESST CIRCE On

Eqn

25

2

FariminHrame onni_e

arutar

i3

-y

January 2018

sun Mon Tue Wed Thu
1 2 3 4

T B % 1 N
4 15 & 17 1@
a1 @® 3 [E} s
] 7

2

Today: 37472012

Now assume that you run the test a couple of months from its creation. This means that the

calendar view will have changed to a different month. Let’s see how our image-based test

performs in this case.

dates 24, 25, and 26 are at a different position in the calendar.

In the calendar in the demo application, switch to any month where the recorded

Calendar Calendar
1 January 2018 o 4 » | February 2018 v
Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat
T3l 2 3 4 5 6 5028 29 30 3 i 3% 2 3
21 7 & 9 1 11 12 13 6] 4 5 & T & & 10
3114 15 18 17 18 19 20 7111 12 13 14 15 16 17
4|21 2 23 25 27 gl18 19 20 21 22 23
5022 20 30 3 1 2 32 9|25 27 2 1 2 3
6l 4 5 & 7 & 9 10 w4 5 & T & 9§ 10

1 Today: 3/4/2018

9 Run the test again and see what happens.

1 Today: 3/4/2018

e The test runs without failure and reports a success.
e Ranorex Studio has identified the correct dates despite their changed positions.
e Image-based testing has solved the issue created by object-oriented testing.




Advanced image-based testing

As we’ve seen on the previous page, image-based testing is sometimes the solution to an
issue. However, as with any other testing approach, you need to apply it correctly or it will
fail.

Proper image-based testing can get challenging when the recorded and the actual image
during test execution don’t match. This can be caused by simple things like a Ul element
being highlighted or icons changing during test execution. False positives, can also be an
issue, when instead of the intended Ul element, a similar-looking one is identified.

On this page, we’ll show you how to use advanced image-based settings to solve these two
issues. At the end of the page, you’ll

Issue: Image not found

Sometimes minor changes, such as background or font color changes, can cause test
failures. The challenge here is to ensure that Ul elements are identified correctly despite
these minor changes. Read on to find out how to do so.

Create the failing test

We’ll first create the test so it fails for the above reason. Then, we’ll fix it using the solution
further below.

To create the failing test:

o Create a new recording module, start recording and turn on image-based
recording.

9 In the calendar view of the Ranorex Studio Demo Application, click a date and then
stop recording.

e Check the resulting action in your actions table.
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Run the test

Now let’s run the test and see when it’s successful and when it fails.

'8 9 1
. " 5 15 7
. L) ;i E? ;r: _
22 23 3| 1

Imagpe el Touid b ol el |DateTlimeanoe r_alesitsi ).

SewiHide Steckirma :

_ DD Bl Medude

Successful test run

e When you run the test and the recorded calendar date is not selected in the demo
app, the run succeeds.

- Failed test run

When you run the test and the recorded calendar date is selected in the demo app,
the run fails.

e Thisis because the date’s appearance changes slightly - clicking it gives it a gray
background.

o This change is enough for Ranorex Studio to not recognize the element using the
default image-based properties.



e a0

WS‘E B0 ]
|22 =53 h 16 | 17

224 -4

Error message in report

Solution

To solve this issue, we need to make changes to the image-based properties of the recorded
action.

o Select the action and press F4 to open its properties.
9 Click Image-based.
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9 Change the following properties:
[] Downsize
v |mage based Screenshotd -
|
» Advanced options {Similarity=1; Preproc _/__,,«f* G ges c; :
- . rayscale
| Preprocessing None | - [ Threshold
Screenshot name Screenshotd
» Selection rectangle 126, 82, 14, 11
| Similarity 1 | > Selection rectangle 126, 82, 14, 11
Timeout Oms T | Similarity 0.98
Timeout Oms

Preprocessing

e The preprocessing properties let you apply various filters to your comparison
image.



e These filters can make image identification robust against changes in color,
sharpness, brightness, and more.
e Forourexample, select the filters Edges, EdgesSobel, and Grayscale.

Similarity

e Preprocessing filters can remove a good deal of image differences, but not all of
them.

e Thesimilarity property lets you set an overall value of how similar the comparison
image and the actual one need to be. The default is 1.0, i.e. 100 % or identical
images.

e Forourexample, reduce the similarity to 0.98.

= .
@ Further reading

For more information on preprocessing filters and similarity, refer to Ranorex Studio
advanced > Image-based testing > -» Image-based properties.

Rerun the test

Now rerun the test with the changed properties.

3 9 1{:' ImagebasedAutomation
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Modified calendar view with date and gray background.

»2 Thanks to the changed properties, the date is identified correctly and the test run
is successful.
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Issue: Wrong Ul element found

When running an image-based test, it may sometimes happen that Ranorex Studio doesn’t
find the recorded Ul element, but a different, incorrect one that looks like the one recorded
- a false positive. There are two ways to solve this issue. We’ll show you both. We also
recommend combining them for best results.

Create the failing test

We'll first create the test so it fails for the above reason. Then, we’ll fix it using the solution
further below.

To create the failing test:

o Start a recording, enable image-based recording, and in the calendar view of the
demo app, click a single-digit calendar date.

9 Note the size of the frame around the action spot, where the mouse click will be
performed. This is the image-find region where Ranorex Studio will look for the 7.
Its size is part of the issue. We’'ll fix this later as part of solution 1.

e Stop the recording and check the resulting action in the actions table.
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Run the test

Now let’s run the test to see how it fails.
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Note

For our example, we’ve intentionally also made sure the recorded date (7) is
selected before the test run, so that it has a gray shade and looks different from
what we recorded. This isn’t necessary, but it ensures the test will find an incorrect
7 every time.

If you don’t do this, the test may or may not find the correct 7, which is still
unacceptable for a robust test. Give it a try yourself.
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June 7th is the date we initially recorded. Compared to the recording it now has a
gray background and therefore cannot be identified by Ranorex Studio (see note
above).

In its search for a matching Ul element, Ranorex Studio finds a different 7: the one
in today’s date below the calendar.

Solution #1

Remember the action spot we noted when creating the failing test? The image-find frame
around it is too narrow here, i.e. doesn’t contain enough information to make it unique.
This is why it catches other 7s as well. We need to extend it using the built-in image editor.




67 8

6 /|8 5/\7]/ 2018

Y

6 .78
(4

Frame of the default action spot: Surrounds the element very closely. This is why
it also catches similar elements.

Extended action spot frame: A wider frame includes more information (even ifit’s
just whitespace here) and is therefore less likely to catch incorrect elements.

Change the frame in the image editor
To extend the frame, open the built-in -» image editor:

o Select the action and click the breadcrumb button next to the referenced image.

e In the image editor toolbar, click the button Select image find region and drag an
extended image-find region around the 7, including more whitespace than before
(zoom in using the magnifying glass buttons if necessary).

e Click OK.

The test should now only find the correct 7 when you run it again. As mentioned above, this
is one way to solve the issue. Read on to find out about the second way, which works even
better if you combine it with the first.

Solution #2

The second way to fix this issue makes use of the image-ignore region feature. Here, this
feature lets you define regions in the reference screenshot where Ranorex Studio won’t look
for the image feature defined in the image-find region.

This way, we can simply ignore the part of the image that causes a false positive: the
bottom part showing today’s date. To do so:

o In the > image editor, click the button Select image ignore region.
e Drag a frame around the section showing today’s date.
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Now when you run the test, Ranorex Studio will ignore this section and not look for the
action spot/the image-find region there, preventing a false positive.

Tips for image-based testing

Image-based testing can often require lots of experimentation and a good deal of
experience. Follow these tips to make your life easier:

Uniqueness

The images you want to identify should be as unique as possible, with no, or few,
alternative matches. Also use image-ignore regions to exclude similar features and prevent
false positives.

Size

Make your comparison image as small as possible and as large as necessary. This may
require some testing and experimenting.

Similarity

A similarity of 1.0 will only find an identical image. This is often counterproductive. A
similarity of 0.99 is usually a better idea. Sometimes, you may need to go lower, but you
should rarely go beyond 0.95. At this similarity value, images can already differ significantly.
Preprocessing filters

Use preprocessing filters! They can make your test more robust against changes in color,
detail, and brightness. For example, if you have a Ul element with a unique shape that may

change its color due to input, you can use grayscale and the Edge filters. This way, Ranorex
Studio will still find it despite color changes.

%:] Further reading

Similarity and preprocessing properties are explained in Ranorex Studio advanced
> Image-based testing > > Image-based properties.
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Image editor

When using image-based testing, it’s often necessary or useful to edit the captured
screenshots for better results. Ranorex Studio has a simple built-in image editor for this
purpose. On this page, we’ll explain how it works and what functions it offers.

Start the image editor
To start the image editor:

o In the actions table, click the breadcrumbs ... next to a screenshot.

e The image editor opens, displaying the screenshot.
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Select image find region: Select a region in the image by dragging a rectangle.
This region is what Ranorex Studio will try to find during test execution.

Select image ignore region: Select one or more regions by dragging a rectangle.
Ranorex Studio will ignore these regions when trying to find the image find region
during test execution.

© Note

This function works differently depending on what mechanism Ranorex
Studio uses in an action to identify an image-find region during execution.
There are two mechanisms: Comparelmage and Containsimage. They are
based on the available image-based validations in Ranorex Studio.

All non-validation actions (Mouse click, Key sequence, etc.) use
Containslmage. Validations can use one or the other.

In short: For Containsimage, image-find and image-ignore regions should not
overlap (likely test failure). For Comparelmage, the image-ignore region must
be inside the image-find region. For more details, refer to
Comparelmage/Containsimage under Validation in > Action properties.

Autoselect image find region: Click an area to auto-select a viable image find
region.

Zoom in/out: Lets you zoom in and out. Press the middle button to reset the zoom
to 100 %.

Crop function: First click the Select image find region button and specify a region.
Then click the crop button to crop the image to that region.

-~

ﬁ Note

A single image may be used for several validations. Therefore, be careful with
cropping an image because you may lose important validation information.
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A\ Attention

Cropping overwrites the previous image. If you used the image in other actions as
well, they may not work correctly with the new cropped image.

Crop

The image in the repository will be overwritten with its
cropped version and other actions could depend on the

original image. Are you sure you want to continue?

Yes Mo

E New screenshot: Lets you add another screenshot. Useful if something changed in
the Ul. When adding a new screenshot, it will be stored under the respective

repository item along with the previous screenshot. Use the drop-down menu to
choose between available screenshots.

| Edit image validation

e | i s B g _ " 2 [ | | e = Lo ary
'.'|'|-'." 2B H |Screanshotl FI Eﬂ-é!- @ | ] imegebhesedialidation... = | == Yeviables.. o Cleanugp

Scresnshot]
‘*:mtr-:m:me- RafdainFrame]

= ImageBasedictbmation
E CheShomimags
[} FxBurtonsat

The

i THabpage[Sarcesnibianames Imsge.baisd sukamathon’]
YiMabpageSesntralname=" I TbmagaBasad [fchack o @ contralrama="chicsl
putionEcontroinans="RxButtonEart]

iriHabpage[Sconbraingme= RrlabimageBazed |V pichure [Scorrolname= ' Thelm

Eal Screenahoby
Lal Screenshat?

Open screenshot from file: Same as adding a new screenshot, except that you
browse to an existing file on your computer.

Image-based properties

On this page, we explain the preprocessing filters and the similarity value in more detail. For
how to apply them, please refer to the first issue in > Advanced image-based testing.
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Downsize

Downsizing means reducing the scale of an image. With vector graphics, this causes no loss
of quality. However, with raster graphics (such as screenshots), downsizing means reducing
the number of pixels. Therefore, quality is lost.

The downsizing filter’s purpose is to reduce an image in size while retaining its unique
characteristics. This way, superficial differences are less likely to cause a test failure and
test execution is sped up because fewer pixels need to be searched and compared.

Edges

Edge detection is an image processing technique for finding the boundaries of objects
within images. It works by detecting discontinuities in brightness.

The Edges filter reduces the amount of information in an image, which makes for faster test
execution. It also makes image recognition more robust in terms of changes in color and
brightness.




EdgesSobel

The EdgesSobel filter creates an image emphasizing edges. It’s similar to the Edges filter
and also makes image recognition more robust against against changes in color,
brightness, and complexity.

Grayscale

The Grayscale filter reduces color and brightness information to 256 shades of gray, varying
from black at the weakest intensity to white at the strongest. Grayscaling makes image
recognition more robust in terms of changes in color.

Red

Green




Threshold

Thresholding is the simplest method of image segmentation. The simplest thresholding
methods replace each pixel in an image with a black pixel if the image intensity is less than
some fixed constant, or a white pixel if the image intensity is greater than that constant.
From a grayscale image, thresholding can be used to create binary images. In the example
image on the right below, this results in the dark tree becoming almost completely black,
and the white snow becoming almost completely white.

The Threshold filter makes image recognition more robust against changes in color, detail,
and brightness.

Similarity

The similarity property controls how similar the comparison and the actual image need to
be for Ranorex Studio to consider them a match. It can be adjusted from 0.0 to 1.0. This
corresponds to 0 % similarity (completely differentimages) and 100 % similarity (identical
images). It may be tempting to use values like 0.8 or 0.9 to ensure the image is found even if
some superficial changes occur. However, these values are only seemingly high. In reality,
they are actually very low already.

At 0.9 similarity, Ranorex Studio would consider an entirely white 100-pixel picture identical
to a picture with 90 white and 10 black pixels. That’s quite a difference already. When you
start comparing images in the magnitude of several thousand pixels, this becomes even
more of an issue.

Similarity example #1

Consider the icons of Edge and Internet Explorer in the image below. They each have
around 2000 pixels and are markedly different from each other. A 0.9 value would not catch
these differences. It would consider them a match. In fact, you would need a minimum
value of 0.95 for them to be treated as different.



For this reason, we recommend you always use as high a similarity value as possible. If 1.0
doesn’t work, 0.9999, 0.99, or 0,98 should normally be enough. You should rarely go below
0.95, as this will ignore significant differences. To ensure your images are found at these
high values, make sure to use uncompressed image formats, such as.png and .bmp. The
artifacts created during compression make formats like .jpg unsuitable.

For large pictures in the order of several thousand pixels and more, we also recommend you
turn off similarity reporting, as it can take a very long time to compute even on fast
machines.

Similarity example #2

Similarity defines (as a percentage) how similar the compared images need to be in order
to pass the check. The color differences for each pixel are calculated and the mean
squared differences are summed up.

Example:

e Imagine that we compare 10%10 pixel color images

« Ifall pixels have the same color except for one pixel being white (RGB 255,255,255)
in picture A and black (RGB 0,0,0) in picture B, then the similarity is 99%

« Ifall pixels have the same color except for one pixel being black in pic Aand one
being gray (RGB 128,128,128, i.e. 50% color difference) in pic B, then the similarity is
99,75%

(because of the squared error)

e Simply speaking, a similarity of 99% is already a quite low similarity if you compare

large images and want to find small differences.



Maintenance mode

Maintenance mode allows you to catch and resolve certain errors during test execution. You
can then apply the fixes to your test suite from the report. This saves time because you
don’t have to let the entire test run through to start diagnosing and fixing errors.

Activate maintenance mode

Under Build > Set configuration, ensure Debug is enabled. The option is usually
enabled by default. It is not the same as the debug mode you enable from the
menu bar.

x FirstTest - Ranorex Studio - (32bit)
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9 In the test suite view, click the Maintenance mode switch to enable it.
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Now when you run your test, it will be executed in maintenance mode. When you close the
test suite view and reopen it, maintenance mode will be turned off again.



© Note

Tests cannot be run in maintenance mode on a Ranorex Agent.

Catch and resolve errors
When maintenance mode is active, it catches errors native to Ranorex Studio and pauses
test execution upon doing so. Depending on the error type, different dialogs with different

options will appear.

Some options are always available:

Open report Opens the report.

Continue with Continues test execution according to the - error behavior set for
error the test container.

Abort test run Aborts the test run.

Element not found

This dialog is displayed when a Ul element couldn’t be found. It displays the related error
message and the RanoreXPath for the associated repository item.

Click Edit and retry to open Ranorex Spy. You can then retrack the element or change its
path manually. Once you apply the changes in Spy, Ranorex Studio will automatically try to
run the failed action again with the updated path.

You can also click Retry to try again without changing anything. This is useful if you think
the path is correct and the element couldn’t be found because the search timeout was too
short or the AUT hadn’t reached the correct state yet.


https://www.ranorex.com/help/latest/ranorex-studio-fundamentals/test-suite/running-tests#Errorbehavior/

3% Maintenance mode X
ITIITTIIIIIIIIIIIIIIIS vivioncoros S
=|@ Element not found

Failed to find item 'FirstTestRepository. RxMainFrame.RxTablntroduction.EnterYourMame”,
Please check that your whitelist allows Ranorex to access the process.

Mo element found for path 'fform[@contrelname="RxMainFrame’]/7/7/tabpage
[@controlname="RxTablntroduction]/?/7/text|@accessiblename="Enta your name’]’ at
step 'text[@accessiblename="Enta your name’]' after 234 attempts within 1.5m.

Maintenance mode caught a rescheable error.

Repository item:  |'RxTabIntroduction’]/?/?/text[@accessiblename="Enta your name'] Edit and retry

Jpen report Abaort test run Retry Continue with error

Validation failed

This dialog is displayed when an expected validation value didn’t match the actual one. It
displays the validation error message with the expected and actual values.

The drop-down menu contains the expected value (first option) and the actual value
(second option). Select the actual value and then click Apply and retry to run the failed
action again with this value.

ﬁ Note

Image validations cannot be resolved in maintenance mode. The generic
dialog will be displayed for them.

Generic dialog

This dialog appears for all Ranorex-Studio-native errors that are currently not resolvable in
maintenance mode. Click Open Spy to inspect the affected element in Ranorex Spy. This
can help you diagnose why the error occurred.
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% Maintenance mode *

TIITIIITITIIIIIIIIIIYY oo T,

Sorry, this error can't be resolved in maintenance mode. Ranorex Spy can help you find out
i Open Spy
what caused the error so you can fix it later.

Screenshot of item ‘KeePassTestSuiteRepository.Logln.MBannerlmage’ does not match
the specified image.

Abort test run Continue with ermmor

Apply your fixes

Once you’ve resolved the errors that appeared in maintenance mode and your test has
executed successfully, you can apply the fixes to your test suite in the report.

In the report, maintenance mode events are indicated by a special icon:

I + [+] TestCase @|6

I b SETUP

| ~ [EM Recording €3 |

Expand the report item to receive more information and find the maintenance
mode event with the green check mark.

9 Hover over it and click the Apply... button to apply the fix to your test.
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ﬁ Note

Fixes for variables and data bindings cannot be applied automatically. You will
need to manually fix these in the respective test container or data source. This
applies to both validation values and RanoreXPaths.




Performance Tracing

Performance tracing is a useful feature for optimizing your test execution times. It collects
detailed information about the time it takes events like repository item searches or mouse
input actions to happen during a test run. It collects this information in a log that you can
then view and organize with Excel, for example.

In this and the following chapters, you’ll find out how to enable performance tracing, what
the individual tracers collect, what the log files look like, and finally, some
recommendations from us to get the most out of this feature.

Enable performance tracing

Performance tracing is disabled by default. When enabled, it applies to all test runs until
you disable it again.

To enableit:

o With a solution opened, go to Settings > Plugins > Performance tracing.

9 Under Active tracer, select a tracer (for descriptions see further below).

e (optional) Change the default output directory for the generated trace logs. The
default is %oMyDocuments%)\Ranorex\TracelLogs.
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Tracers

There are 6 predefined tracers available. They allow you to customize what information you
want to collect.

| Active tracer
i
; & Repositony
Mouselnput
Keyboardlinput

1
Alllnput

Misc
All

None

Performance tracing is disabled. No information will be collected.

Repository
Collects information about searched repository items (search time, RanoreXPath,
search attempts, etc.)

Mouselnput
Collects information about mouse actions only (linked repository item, execution
time, etc.). Applies to the following mouse actions: Move, Click

Keyboardinput
Collects information about keyboard actions only (linked repository item,
execution time, etc.). Applies to the following keyboard actions: Key sequence, Key
shortcut press.

Allinput
Combines the Mouselnput and KeyboardInput tracers.

E Misc
Collects information about miscellaneous actions and processes, like fixed delays,
tracing screenshots, and Run/Close application actions.

All
Combines all of the other tracers. Collects the information in a more concise
format.

Trace logs

In this chapter, we’ll explain how trace logs generation works, what the trace logs look like
when opened in Microsoft Excel (though you can open them in basically any spreadsheet or
database program), and what the different headers in the files mean.



Trace log creation

Whenever you start a test run with any tracer active, Ranorex Studio will generate four
timestamped logs (CSV format) in the configured output folder (default:
%MyDocuments%)\Ranorex\TraceLogs):

5 | €N Documents' Ranorex Tracel ogs - O *
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Panes Layout Current viev Show/hide
— T * This PC |» Documents » Ranorex » Tracelogs w Search Tracelogs y.
[1 Mame . Date modified Type
0. PerfTracing_Input_20190211-071800.c5v 2112018719 AM Mictosoft Exc rrHF I
o PerfTracing_Misc_20100211-071800.c5v 21209 719 AM I '| ft Exc gl T Eparate e &
0 PerfTracing_Owerall_20190211-071800.csv 21 119 AM Microsoft Euc | Ceparate I
0] PerfTracing_Repo_20190211-071800.csv 21172008 =19 AM b '!a:r'. Exc mma Separated Va e

The log for all Input tracers
The log for the Misc tracer
The log for the All tracer

The log for the Repository tracer
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During the test run, Ranorex Studio does the following:

e Itchecks which tracer is active and fills its log with the relevant data.
e Italways also enters this data into the log for the All tracer in a more concise format.

For example, if the Repository tracer is active, Ranorex Studio fills the Repository log and
the All log with data. The other logs remain empty.

When you start a new test run with a tracer active, this process is repeated with new
timestamped logs.

Open trace logs
Ranorex Studio generates trace logs in the CSV format with commas as the delimiter. You

can open them with virtually any spreadsheet or database program. We’ll use Microsoft
Excel for our explanations.



Normally, you shouldn’t need to do anything for the logs to display correctly in a
spreadsheet or database program. In some cases, however, you may need to import them
manually and/or set the delimiter.

For example, all data may be in column A when you open a log in Microsoft Excel.

To fix this:

o Select the entire column A.

9 In the menu bar, click Data > Text to Columns.

9 In the dialog that opens, click Delimited > Next, check Comma, and click Finish.
Trace log headers
The logs are created as CSV files with a header section. The headers specify what
information was collected. The different logs have different headers, but they also share
some. Below, you’ll find an explanation of the headers in each log.
There are three headers that you’ll find in all logs:
TimeStamp: The time an event (search for a repository item, action execution, etc.) started.
Module: The module the event occurred in.

TotalTime: The total time an event took in milliseconds.

Repository tracer
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Repoltem

The full name of the searched repository item.

Repoltemid

The ID of the searched repository item.



RepoltemPath

The full RanoreXPath of the searched repository item.

EffectiveTimeout

The effective timeout in ms, as set in the properties of the repository item.
TimesSearched

How often Ranorex Studio attempted to find the repository item within the defined
effective timeout.

LastSearchTime

How long the last successful search took in milliseconds.

Found

Whether the item was found (TRUE) or not (FALSE).
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Mouselnput, Keyboardinput, Allinput
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Repoltem
The full name of the searched repository item.
Repoltemid
The ID of the searched repository item.
Device
Whether the action is a mouse or a keyboard action.
InputType

The specific type of mouse or keyboard input. This can be:
o for mouse: click, move
« for keyboard: sequence, press (Key shortcut press action in the recording
module)

Other mouse/keyboard actions are practically instantaneous and therefore not
collected.

RepeatCount

How often the action was performed.

NominalDuration

The nominal duration as set in the properties of the action.
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1 EventType
The type of event that occurred. This can can be:

o fixed-delay: A delay action.

o datasource-load: Ranorex Studio loads a data source, e.g. an Excel file.

e proc-start: ARun application action.

e wait-proc-close: A Close application action.

e screenshot-trace: Tracing screenshots (Foreground/Background corresponds
to the setting in the Report tab in the test suite properties).

e report-slow: Various reporting events that take longer than 10 ms.

e report-test-text-slow and report-test-data-slow: Ranorex Studio is busy
creating the report and performance tracing is on hold.

e other: Events not native to Ranorex Studio, e.g. user code actions.

b2 Details

More information relating to the EventType.
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1 TestContainer
The test container the event occurred in.



w2 EventType
The type of event that occurred. This can be:

o fixed-delay: A delay action.

e datasource-load: Ranorex Studio loads a data source, e.g. an Excel file.

e proc-start: ARun application action.

e wait-proc-close: A Close application action.

e screenshot-trace: Tracing screenshots (Foreground/Background corresponds
to the setting in the Report tab in the test suite properties).

e report-slow: Various reporting events that take longer than 10 ms.

e report-test-text-slow and report-test-data-slow: Ranorex Studio is busy
creating the report and performance tracing is on hold.

o other: Events not native to Ranorex Studio, e.g. user code actions.

¢l Details
More information relating to the EventType.

Leverage the data

Once you have your log files, it’s time to evaluate the information they contain. This will
show you where you can gain the most benefits from improving your test. In this chapter,
we’ll show you a few examples of evaluations that focus on typical reasons for
unnecessarily long execution times.

Of course, we can’t cover all scenarios, but these short examples can give you an idea on
how to approach the wealth of information contained in the log files.

Time-by-event evaluation

A time-by-event evaluation is a good way of finding out which event types take the most
time.



In the above example, we can see accessing repository items takes up half of the test
execution time and mouse clicks and keyboard sequences take up another 30 % combined.
Here, it may be a good idea to do another test run with the repository tracer and the all-
input tracer to see in more detail which repository items and actions take up the most time,
so you can optimize those, e.g. by adjusting the RanoreXPaths of repository items.

Delay actions also take up 12 %. It’s a good idea to check out where you can replace those
with Wait for actions, which only stop the test for as long as necessary instead of for a fixed
amount of time.

Time-by-repository-item evaluation
Using the repository log, you can evaluate which repository items take the longest to be

found and identified. This tells you which items you should take a closer look at, e.g. for
adjusting the RanoreXPath to be quicker.
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Time-by-test-container/module evaluation

The time it takes individual test containers or modules to execute is also a useful metric.

Use it to find out where your test suite is slowest, so you can make structural
improvements, for example, or remove clutter from test cases and modules.

1

=

i

i

1 -




