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Chapter 1. Overview

The Benefits Of KD Executor

KD Executor is an automation tool which will let you record a script for playing back at
alater time. Here are a few examples of when this can be useful:

Automatic Testing Using KD Executor, you can record a test case which will
be executed on a daily basis. This is often referred to as
regression testing. Besides just playing back the script,
you can also use KD Executor to ensure certain properties
of your interface is correct, like a push button being dis-
abled, alist box containing certain items, etc.

Demo versions of your Since KD Executor can be compiled into your executable,

program you can ship aversion of your software to a potential cus-
tomer, that only allows him to see your software run a
pre-recorded script.

Trade show demos Similar to the above example, you can record a demo for
an unattended computer at a trade show.

Remote control To some extent, you can also use KD Executor to control
your application remotely. Imagine that you have a cus-
tomer on the phone asking How do | .... Using KD Ex-
ecutor you can ask him to start his program with a special
flag, and you can now control it e.g. over the Internet.

In anidea world, al KD Executor would do isto record raw X11 or Win32 events, and
play these back at the users request. This is, however, not sufficient in the real world.
The playback scenario might look a bit different than the recording scenario and the
above will fail. Examples of this include different font sizes, different layouts, different
languages (resulting in different text length), or even the application being played back,
having changed dightly since the script was recorded. All these factors result in the user
interface components being located at different positions during playback compared to
recording. This problemis of special importance when automation is used for regression
testing. During regression testing, the layout of the user interface might change in minor
or major ways during the lifetime of the recorded script.

KD Executor addresses the problem described above in two ways:
e First, KD Executor records events for each widget individually, rather than for the
application as a whole. This means that if you press a button located on position

(200,20) during recording, then the button will be pressed during playback, even if it
for some reason is now located at position (400,80).
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e The second method for addressing the problem with different font sizes, different
layout, and different language, is to record the intention rather than the actual action
for certain actions on a number of Qt widgets. (These event modifications are re-
ferred to as adaptersin KD Executor.)

As an example, look at the tab widgets shown below. The first screen shot shows the
widget during recording, while the second shows it during playback. During play-
back the font sizeis larger than during recording.

Infia ]g@lnns | List Box I Ligl lnfo< |Butt0h8 | L|

This is an examp

This is an examole of KDRunnar

The bar with al the buttons is one single widget. That means that even if the mouse
event gets to the correct widget, the position will be wrong within the widget, and as
a conseguence, the wrong tab will be selected. Thisis indicated with a cross in both
widgets. The crossis at the same coordinates.

The solution in this situation is to record which tab was selected during recording,
and when sending mouse events to the tab widget, ensure that they hit the correct
tab.

See Chapter 7, Adapters for a detailed description on how to customize adapters.

Operation Modes

You can use KD Executor in two different ways. For most users who use KD Executor
for testing, the KD Executor Shell (which is the binary kdxshell) is the most convenient
way to use KD Executor. It lets you create, manage, and execute test cases in afriendly
graphical test environment. Using the KD Executor Shell is described in the next
chapter.

More advanced users who already have atest environment in place can also use KD Ex-
ecutor as an advanced record and playback engine only, using and configuring KD Ex-

ecutor from the command line (Thisis the binary kdexecutor). This will be described in
later chapters.

Reading Instructions

Not everybody needs to read every thing in this manual. The following list will tell you
what each chapter contains and who it is meant for.

e Chapter 2, KD Executor Shell introduces you to the KD Executor shell, if you do not



plan to use KD Executor for regression testing, you may skip this chapter.

Chapter 3, The KD Executor Sdebar tells you about the KD Executor side bar,
which is usefull during recording sessions.

Chapter 4, Printing Interface Properties tells you about the KD Executor property
picker which is used during regression testing to ensure properties of you dialogs re-
main the same over the lifespan of the application under test. If you do not plan to
use KD Executor for regression testing you may skip this chapter.

Chapter 5, Using the KD Executor Core Engine tells you how to use the kdexecutor
binary as a standalone application (without the shell), and tell you how you can
compile KD Executor into your application. In case you are only interested in KD
Executor for regression testing, you may skip this chapter.

Chapter 6, Getting the Best Results with KD Executor should be read by those
people developing the Qt application on which KD Executor operates. It includes
tips on how to write Qt applications which makes KD Executor playback as robust
aspossible.

If custom widgets are developed for your Qt application, then to ensure optimal
playback, you may wish to develop your own adapters for recording intention rather
than action for your widget. Thisis what Chapter 7, Adapters is about. It should be
read by the application developers.

Chapter 8, Developing Additional Properties tells you how to develop your own
properties for the property picker. Thisis useful only if you use KD Executor for re-
gression testing. The chapter should be read by the application developer.

Chapter 9, Frequently Asked Questions is a list of frequently asked questions.
Everybody should familiarize themselves with thislist.

Finally Chapter 10, The Format Of The Script Filestells you about the format of the
script file. Thisis merely a reference for those who wants to generate scripts them-
selves or who want to parse the scripts for one reason or the other.



Chapter 2. KD Executor Shell

Launching KD Executor

Launching KD Executor can basically be done in two ways:

* With a graphical user interface, to enable you to modify and create test suites, test
cases, etc.

e Without a graphical user interface, running directly in the console. Using this, you
can let KD Executor execute test cases automatically, without any interference from
the user, for example from acron job or similar.

To launch KD Executor with a graphical user interface, simply run the file kdxshel | ,
without any additional parameters. This will start KD Executor with the settings spe-
cified within the program, possibly the default.

If you want to use the ability to let KD Executor execute test cases automatically, there

are afew parameters that needs to be used:

-setup <setup> Will load the specified test setup

-run all|sel ected Using this parameter, you can specify which test
cases you want KD Executor to execute - al, or
only the selected.

-exporthtm <fil enane> This will export the test results of the latest test

run to the specified HTML file. It requires the -run
parameter.

Main Window

When first launching KD Executor, you will either be presented with the main window
of the program, as shown in Figure 2.2, or the New Test Setup dialog, displayed in Fig-
ure2.1.

Figure2.1. New Test Setup



(% Create new test setup

.|

" Open gxisting test setup

| ]
| Cancel |

This dialog will be displayed when you start KD Executor for the very first time, or if
you have specified not to load the last test setup on start-up. Y ou can choose whether to
create a new test setup, or open an already existing one.

Figure2.2. KD Executor Main Window



MName |LastHesuIt |

Detailed Results KD Executar Errors | Stdout I Stderr |

Test Aspect | Result

The biggest part of the KD Executor main window is the test suite table. This is where
you have all test suites, test cases and test runs gathered in one table.

You also have the result table, hidden behing the "Result" tab. Thisis a table similar to
the test suite table. It contains al performed test runs, ordered and collected by date and
time the test execution took place.

In the bottom of the main window, we have the tabs showing more details about the test
runs. The "Detailed Results" tab shows more information about a certain test result. It
displays the different test aspects, and whether the test case failed or passed each one of
them.

The tab labeled KD Executor Errors will display any internal application error that
might occur during execution of atest case. Thisisto avoid the test run being locked up
by an error diaog.



The Stdout and Stderr shows just that: the standard output and standard error data from
the tested application, which can be good to have when it comes to debugging.

Test Suite Table

This is the place in the program where all the action is going on. You have all informa:
tion about test suites and tests gathered in a tree view, and the ability to add, edit and re-
move test suites, tests and test runs.

The information is, as mentioned, displayed in a tree view, where the test suite is the
main parent. It can then have other test suites or test cases as children. Each test case
also has all of its test runs as children. Of coursg, it is possible to have more than one
test suite in the test suite table. All thisis displayed in Figure 2.3.

As visible, the last result of a test case can have four different values - OK, Failed,
Needs Human Intervention or Never run.

Figure2.3. The Test Suite Table

MName Last Result I

1 ¢ Program 1

—- 0O ¢|Program 1.1
Lo iTest Case 2
2.0 < Test Case 1 Failed
L. % 2004-06-07 13.27.22
O ¢ Program 2
2.0 ¢l{Test Case 3
| e s 2004-06-07 13.27.22
=3 ¢ 4 Test Case 4 Meeds Human Intervention
L. 9 2004-06-07 13.28.08

Right-clicking in the Test Suite Table will display a menu with two options: New Test
Suite and Import Test Suite. The first option will bring up the Test Suite Dialog, and the
second option will display afile dialog, letting you choose a test suite file to import.

Right-clicking on any of the items, will show a menu with options for that specific item:;

Test Suite item

New Test Suite...
Edit Test Suite
Delete Test Suite...

Export Test Suite

New Test Case.

Import Test Case

wg" d} LS <\’? 23 <€ E)

Paste CtrlaV




New Test Suite...

Edit Test Suite...

Delete Test Suite...

Export Test Suite...

New Test...

Import Test Case...

Paste

Test Case Item

N Edit Test Case...

2\ Delete Test Case...
Delete All Test Results
Properties...

#51 Export Test Case...

£ cut Cirl+X
Copy Ctrl+C
Edit Test Case...
Delete Test Case...

Delete All Test Results

Properties...

Will display the Test Suite Dialog, giving you the option
to create a new test suite. The newly created test suite will
be added as a child to the right-clicked test suite.

Shows the test suite dialog with all information for the test
suite entered into the different fields. The test suite dialog
is explained further in the section Test Suite Dialog.

Removes the complete test suite, along with al test and
test results belonging to it.

Lets you export the test suite for future use.

Will bring up the test dialog to create a new test. The dia-
log is explained in more detail in section Test Dialog.

Presents you with adialog to import a previously exported
test case.

Pastes the previously cut or copied test case into this test
suite.

Brings up the test dialog with all information about this
test case entered in the fields. The test dialog is explained
in more detail in Test Diaog.

Deletes the test case along with al itstest runs.
Delete al the test results for this test case.

Shows the property editor with information about this test
case entered in the different fields. Please see Property
Editor for a more detailed description of the property edit-
or.
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Export Test Case...
Cut

Copy

Test Run Item

¢ Delete Test Run Result...

Properties...

Manual Screenshot Comparison...

« Use as new property baseline...

Use as new screenshot baseline...

Delete Test Run Result...

Properties...

Manual Screenshot
Comparison...

Use as new property
basdline...

Use as new screenshot
baseline...

Lets you export the test case for future importing.
Cutsthistest case for pasting in atest suite.

Copiesthistest case for pasting in atest suite.

Removes this test run result.

Shows the property editor, with the properties and values
from this particular test run.

Will display the Manual Image Compare dialog, giving
you the option to look at every undetermined screenshot,
and either fail it, accept it, or leave it undetermined. This
menu item is only available if manual image comparison
has been enabled for this test case and as long as there are
undetermined screenshots.

Sets the values of this test run to be the new baseline in
the following test runs, which means that all property val-
ues gathered during the following test runs will be com-
pared to the property values of thistest run.

The screenshots taken during the last playback will be
used as the correct screenshots in future playbacks.

Test Run Table

The test run table contains al test runs that have been performed during the current pro-
gram session, stored in atree view, and ordered in ascending time order.

Figure2.4. TheTest Run Table
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Test Runs

Test Case 3

Right-clicking one of the dates presents you with a menu with two options: Delete Test
Run, or Export to HTML. Exporting the test run to HTML will give you a report of all
test resultsin that particular test run, with detailed reasons for it failing, if that occurred.
You can view thisHTML filein aweb browser and, for example, publish it on your In-
tranet.

Under each date there are one or more test runs. Right-clicking one of them brings up
the same context menu asin the Test Run Item section above.

When you select one of the test resultsin thistable or in the test suite table, there will be

a more detailed report in the bottom of the main window. How this may look like is
shown in Figure 2.5.

Figure 2.5. Detailed Results Tab

Test Aspect I Result |

Mormal exit

Exit code

Property comparisons
Post-testchecks

Screenshots Failed

Menu and Toolbar

File menu

| Mew TestSetup... Ctrl+N
Dﬁ' Cpen Test Setup... Ctrl+O
E Save Test Setup Ctrl+S

Save Test Setup As..

Close Test Setup...
Exit Ctrl+Q

New Test Setup... Will create a new, empty test setup. Asks you if you want
to save your previous test setup, if you have modified it
without saving.

Toolbar button: J

12



Open Test Setup... Brings up the Open Test Setup dialog, giving you the op-
tion to open an already saved test setup.

Toolbar button: ﬂ

Save Test Setup Brings up the Save Test Setup dialog which lets you save
your test setup if it isthe first time you save it, or write the
current test setup to the opened file.

Toolbar button: E

Save Test Setup As... Brings up the Save Test Setup dialog, which lets you save
your test setup for the first time, or with a new file name.
Close Test Setup... Will close the currently open test setup.
Exit Shuts down the program.
Edit menu

& Cut X

Copy Ctrl+C
Paste Ctrl+V

Cut Cuts out atest case. This option isonly enabled if there is atest case selec-
ted.

Toolbar button: M

Copy Copies atest case. Thisisonly enabled if thereis atest case selected.
Toolbar button:

Paste Pastes a previously copied or cut test case into a test suite. A test suite
needs to be selected to have this option enabled.

Toolbar button:

Tests menu

13



Run

MNew Test Suite...
] Edit Test Suite...

2| Delete Test Suite...

MNew Test...
W EditTest..

2 Delete Test...

New Test Suite...

Edit Test Suite...

Delete Test Suite...

New Test...

Edit Test...

Delete Test...

menu

B2 Run Al Shift+F5
BY Run Selected Tests  F5

BY Run Curent

@ Stop All Tests

Run All

Run Selected Tests

Run Current

This brings up the test suite dialog, explained closer in
Test Suite Dialog. This option is only enabled as long as
there is no object selected in the Test Suite Table.

Brings up the same dialog as mentioned above, but in edit
modein this case. Y ou need to select atest suite to be able
to select this option.

Deletes a complete test suite, with all associated tests and
test results. Y ou will need to select atest suite for this ac-
tion to be enabled.

This brings up the test dialog, explained closer in Test
Dialog. This option is only enabled when there is a test
suite selected in the Test Suite Table.

This brings up the same test dialog as above, but in edit
mode instead. You will have to select a test to enable this
option.

Deletes atest and all its associated test runs. Naturally, a
test has to be selected to enable this action.

This option executes all test casesin all test suites.

Toolbar button: M

This option only executes the test cases that are checked.

Toolbar button: ﬁ

This option only executes the currently marked test case.

14



For this option to be enabled, you will have to have a test
case selected.

Toolbar button: H

Stop All Tests Will stop execution of all test cases.
Extra menu
Options... |
Options... This will bring up the Options dialog, explained in more detail
in Options Dialog.
Help menu
Contents...
About...
Contents... Displays the manual to KD Executor.
About... Will show the About diaog.

Test Suite Dialog

The Test Suite Dialog is shown when you create a new test suite or edit an already exist-
ing one. It contains general information about which application to test, and settings for

this application and the test suite. Each component in the dialog is explained in more de-
tail further down.

Figure 2.6. Test Suite Dialog
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[ GrestoAow Tot S Dl 23 =1

—Application Under Test

Application path and name:

| [ 1

Parameters: I

Working directory: I

Display name: I

—Record/Playback Engine Configuration

Configure |

—Default Commands

Setup command: I

Shutdown command: I

o

Post-testcheck command: I

—Exit Code

+ Don'tuse exitcodes

" Use exit codes; successful exitcodes are: ﬁ - I ﬂ
| Cancel |
Application path and This field should contain the path to the application you
name want to test, including the actual binary. Instead of filling

this in manually you can use the "..." button to select the
application. Please notice that you will not be able to
change this setting once a test suite has been created (as
doing so would invalidate your test cases). Also notice
that you will not be able to close this dialog if the applica-
tion entered here is not an executable program.

Parameters In this field, you should enter any parameters you need to
pass to the application.

Working directory Enter the working directory for the application in this
field. In most cases you can leave this empty, unless you
have special requirements. If you leave this field empty,
the working directory of the application will be the work-
ing directory of KD Executor.

Display name The value of this field iswhat is displayed as the name of

the test suite in the Test table. By default, thisis set to the
path to the application, including the filename.

16



Record/Playback Engine
Configuration

Setup command

Shutdown command

Post-test check com-
mand

Exit codes

Test Dialog

Click the Configure button to change the settings for the
record/playback engine. Each item in the dialog that will
be brought up, has a whats this tip associated to it, just
click the question mark in the corner, and next click on
the item in question.

Here, you can specify a command that should be executed
before the actual application. This way, you can execute
any command you need to set up everything correctly.
You can use this to e.g. set up a staging area, copying test
files, fill databases, etc.

The value specified here will be used as the default value
for all test casesin this test suite.

The shutdown command is executed after the test case is
complete. Use this to clean up the staging area that was
created in the setup command. The command entered will
be used as the default value for al test cases in this test
suite.

This command can be used to check database consistency
or similar to make sure that the test case worked properly.
The command specified here will be used as the default
command for all test casesin this test suite. Y our post-test
check command can pick up information about how the
test case execution went by examining the environment
variables KDXTESTSETUP (the file name of the test setup
file), KDXTESTSUI TE (the display name of the test suite; if
you have not specified a display name, this is identical
with the name of the application binary), KDXTESTCASE
(the name of the test case), KDXTESTRESULT (the result
string as displayed in the shell window, eg. OK or
FAILED), and KDXTESTTI ME (the start date and time of
the test case execution in 1SO 8601 format). You can use
thisinformation to e.g. send an email message to atest en-
gineer whenever atest case execution has failed.

Here you can specify whether you would like to use exit
codes to determine if the test cases failed or not. If you
choose to use them, you will need to specify the range for
the successful exit codes. Every exit code outside this
range will fail the test case.

The Test Dialog is where you create/edit your test cases. It is possible to create a test
case from afile that already exists, but if you choose not to, you cannot click OK before

17



you have recorded a script for the test case.

Figure2.7. Test Dialog

)—ﬂﬂ

Test Suite: IPrograrn‘I

Test Name: I

Test Description:

KD Executor Script File: I

— I Record And Compare Properties

Property file: I

— I Record And Compare Screenshots

Screenshot file: I
Cn screenshot mismatches:
' Fall automatically

" Use manual comparison

—Record/Playback Engine Configuration

[~ Override testsuite settings |

—External Commands

Setup command: I

Shutdown command: I

Posttestcheck command: I

Successful exitcodes: I 3: = I 3:

B

| Becor |

4

Test Suite This is the test suite that this test case belongs to. The
value of thisfield cannot be changed.

Test Name This is the name of the test case,
Test Suite Table, aswell asin the Test Run Table.

18
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Test Description

KD Executor Script File
Record and Compare
Properties

Record and Compare
Screenshots

On screenshot mis-
matches

Record/Playback Engine
Configuration

Setup command

Shutdown command

Post-test check com-
mand

Successful exit codes

Here you can enter a description of the test case that is
shown as a tool tip in the Test table, as well as in the
HTML export..

Thisisthefile the test case is saved to.

Check this checkbox if you plan to record and compare
properties. If any properties mismatches during playback,
the test case will be considered failed.

Check this checkbox if you would like to record and com-
pare screenshots. |f any screenshot taken during recording
mismatches the screenshot taken during playback, you
have two options mentioned below.

If you choose to record and compare screenshots, and the
comparison fails, you can choose here whether you would
like to have the test case fail automaticaly, or if you
rather would like to compare the screenshots manually.

To use unique record/playback engine configuration for
this particular test case, check the checkbox to enable the
Configure button, and then change the configuration to
your requirements.

This is a command that is executed before the actua ap-
plication, just as described in Test Suite Dialog.

The command specified as the shutdown command is ex-
ecuted after the test case is complete, just like the shut-
down command described in Test Suite Dialog.

As described in Test Suite Dialog this command can be
used to check e.g. database consistency after atest case is
completed, or to send email messages about the test exe-
cution result.

Here, you should specify which exit codes that should be
considered successful for the post-test check command.

Property Editor

When you choose to view the properties of atest case or atest result, the property editor
is displayed. It comesin two different versions.

Figure 2.8. Property Editor (Test Case)
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KD Executor Property Editor .:)WI | —

Overview:
Object | Property | Description | Expected Value |
1 |/example address text
2 |/lexample address currentTab 0

Baseline Value

oK Cancel

Figure 2.9. Property Editor (Test Result)
-)WI o

Overview:
Object | Property | Description | Expected Value |Actual Value |
1 |/example address text
2 |/lexample address currentTab 0 Q

Baseline Value:

Actual Value

Copy actual values to expected values I oK Cancel

Listed in the Property Editor are all properties picked during the script recording. The
only differences between the two dialogs is that the property editor for atest result, also
shows the actual value of the property, captured during playback. There is also a button
"Copy actual values to expected values'. Clicking this button will overwrite the expec-
ted values, also called the baseline, with the actual values.
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Discrepancies Between the Number of Basdline
Valuesand Actual Values

If you include a prerecorded script piece in your test case, and change that
script piece later to the extent that a different number of propertiesis re-
corded now, there will be a discrepancy between the number of properties
that were recorded during test recording (the so-called baseline) and the
actual values recorded during test playback. A warning message box will
be issued in this case, and if you copy the actual values to the expected
values as described above, the missing values are filled in, and surplus
properties are del eted.

Options Dialog

Figure 2.10. Options Dialog

|

¥ Reload last setup at startup

[T Show Script Window

Reload last setup at star- Having this option checked will load your last test setup
tup the next time you launch KD Executor.

Show Script Window If you check this option, a part of the main window will
become occupied by a script window. This window will
contain the actual XML script of the currently selected
test case. Thisis intended for advanced users that want to
make manual adjustments to a test script while working
with tests. Normally, you do not need this.

Transfer Test Setup
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Loading atest setup that has been created on another computer into KD Executor, will
require you to specify where the application under test is located, and where all the dif-
ferent scripts are located. Thisis handled in the Platform Adjustment dialog.

Figure2.11. Platform Adjustment
[ Plaiom Adusimon SD—a i

The file for the following setting does not exist; this is likely because it
has been created on a different computer.

Scope Test Suite
type:

Scope application
name:

Setting:  Application Path

Current  /packages/gt-x11-commercial-3.2.3-mtlexamples/applicatio
value:

Please provide a new value for this setting.

Define Global Search-and-Replace Rule... |

|| [ 1]

OK | Cancel |

You will get a question like this for every setting in the test suite, except for those set-
tings where al platform dependent values are empty. If you have several test suites and/
or test cases, thiswill bring up several questions. In this situation, you can use the Glob-
al Rule Definition to define search-and-replace rules that should be used when import-
ing the test suites and test cases.

Figure 2.12. Global Rule Definition
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Global Rule Definition st e |

In this dialog, you define a global search-and-replace rule that will be applied
whenever a path Is missing in your test setup (e.g., because you imported it from
another computer or another platform), and when the search text matches an
existing path in the specified platform.

Look for the search text in the following platform: | LINLUX j

Search text: I.-'packages.-'qt—x1 1-commercial-3.2.3-mtlexamples/application

I Cancel |

Beplace text: I

Using this dialog, you can specify that all settings looking a certain way should be re-
placed with something else. Thisis very convenient when transferring several test cases
that are al in the same directory, as you replace the previous directory with the new
one.

Note

The setting is only replaced if it can find a file using the replacement
value.

If the test scripts you are transferring compares screenshots during playback, you will
manually have to transfer the recorded screenshots. These are located in the same direct-
ory asthe test scripts and the test setup. Thiswill be improved in future releases.
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Chapter 3. The KD Executor Sidebar

While recording, a number of special KD Executor actions are available. These actions
are available from a side bar which is shown together with the application being recor-
ded (see Figure 3.1). In addition, it is possible to bind these functions to keys from the
Key Bi ndi ngs tab in the configuration dialog as can be seen in Figure 3.2.

Figure 3.1. KD Executor side bar
X4 KD ExecL ¥ - O

/® Property Picker |
Snapshot |

@) Insert Pause

>_ | Execute Command

J Synchronization Paint |

DERERE

Figure 3.2. Configuring Keybindings
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X - KD Executor Configuration

» o

[/

General | Recording | Adapters | Key Bindings IProperty Picker | Play back | Remate control

To m.ak? a Record Control + 1 |
E}egfslntilr;ﬁégtm?ton in Play Back Control + Zl
th tey(e)you vamt Sop Control + 3
to bind. Pause Control + 4|
Property Picker Control + 5|
Snapshot Control + El
Insert Pause Control + ?l
Execute Command Control + 8|
Synchronization Point  Control + Ell

LY

Cancel | 0K I

Load Conﬂgl Save Conﬂgl

To make a key binding simply select the button for the action you are interested in, and
press the key combination of interest.

The following list contains description for each of the available recording features.

Record
Playback
Stop
Pause

Show Property Picker

Snapshot

Insert Pause

Start recording.

Start play back.

Stop recording or playback.

Pause recording or playback.

If you use KD Executor for regression testing then you
may use the property picker to dump the content of widget
properties. See Chapter 4, Printing Interface Properties
for details on the property picker.

Asks you to point with the mouse on a dialog or a widget,
and then makes a screen shut of that dialog or widget.

If you specify compressed time> in the configuration dia-

log, then KD Executor will playback your script as fast as
possible. If, however, you want it to stop for a short while
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Run External Command

Synchronization Point

at a certain point then this action will let you specify an
amount of time to stop. You may wish to wait for a short
period from time to time, to avoid that KD Executor deliv-
ers events to say alist box before it ever contains any ele-
ments.

Executes an external command on your system

Similar to Insert Pause above, using this command you
may make KD Executor wait with delivering events until
acertain condition has been meet - say the list box got any
items. This of course, is not only useful if KD Executor
plays back as fast as possible, but aso if the backend
filling the list box, might be slow (the items may for ex-
ample come in over a network connection or come from a
database).

If KD Executor is compiled into your binary (see Section , “KD Executor—Simple

Source Code Modification”),

then the recorder dialog may unfortunately be blocked by

any modal dialog of the application. In these situation you have to use keybindings in-

stead.

If you are linking KD Executor into your application, then you may make the key bind-
ing using KDExecut or Feat ur es: : set Acti on(), ascan be seenin Figure 3.3.

Figure 3.3. Example
Recording Features

Of Specifying Key Bindings For Special

int main( int argc, char** argv ) {
QApplication app( int argc, char** argv );

KDExecut or Feat ures: : i

)
nstance()->set Acti on( KDExecut or Feat ures: : St op,

Q::SH FT+Q:: Key_F8 );

KDExecut or Feat ures: : i

nst ance() - >set Acti on( KDExecut or Feat ur es: : Pause,

Q::SH FT+Q :: Key_F9 )
KDExecut or Confi g* config = new KDExecutor Config( argc, argv );

confi g- >exec();

Mai NW ndow* w = new Mai nW ndow( O /*parent*/ );

config->start( w);
int ret = app. exec();
confi g->stop();
return ret;
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Chapter 4. Printing Interface Properties

If you use KD Executor for regression testing, you might be interested in being able to
tell whether alist box contains a given item, whether a check box is enabled etc. In oth-
er words, you might be interested in getting the current state of Qt widgets.

Selecting Show Property Pi cker in the recorder dialog, will bring up a dialog that
looks like this:

Select using the left mouse button, properties to print out during test run.

Name | Attribute
/Paint instance/qt_top_dock/colorBar/blackaction_action_button on
/Paint instance/qt_top_dock/colorBar/redaction_action_button on

/Paint instance/qt_top_dock/colorBar/blueaction_action_button on |
/Paint instance/qt_top_dock/colorBar/greenaction_action_button on &|

/Paint instance/qt_top_dock/colorBar/yellowaction_action_button on

| I+

Description:

Ensure that only one of the toolbuttons are selected.

I™ Write properties to separate file

L]

OK | Cancel |

The property picker allows you to click on widgetsin your interface, and choose proper-
ties to be printed during test execution. The properties are Qt properties as described in
the Qt reference documentation for each widget. In addition extra properties might be
developed as described in Chapter 8, Developing Additional Properties.

Often, you are interested in picking the same properties several times for specific wid-
gets, and to avoid having to do this manually you can save the property pick for later
use.

To do this, the first time, go to the property picker, select the properties of the widgets
you want, and also check the check box Wite properties to separate file.
Following times, press the Pl ay button in the side bar and choose the script file you
saved to in the step above. Thiswill play back the property pick.
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Chapter 5. Using the KD Executor Core
Engine

If you plan to use KD Executor for automatic testing, then the KD Executor shell as de-
scribed in the previous chapter might be al you need, and you can safely skip this
chapter. On the other hand, if you anticipate to compile KD Executor into your applica-
tion for one of the reasons described in the introduction, or you plan on using the kdex-

ecut or binary rather than the kdxshel | then please read on.

If you do not use the KD Executor shell, then there are two alternative ways of using
KD Executor:

e Preloading — The by far easiest and normal way of using KD Executor. In this
setup, your source code do not need to be modified. Thisis the way used when using
KD Executor from the shell.

e Source code modification — It is possible to compile KD Executor into your binary.
Normally there are two situation where you may wish to do so. Either you need to
limit the usage of your software (e.g. for a playback-only demo version), or you
want to build KD Executor into an already tailored C++ test environment.

Preloading KD Executor

KD Executor may be used without any modify to your Qt application. Simply execute
your application using the kdexecutor binary that you will find in
$KDEXECUTORDI R/ bi n.

Thefollowing is an example of using KD Executor on Linux:

$KDEXECUTORDI R/ bi n/ kdexecut or -record $QTDI R/ exanpl es/ deno/ deno
-style platinum

On windows you may simply click on the KD Executor icon, and specify the command
to executor in the dialog that shows up. Alternatively you may use a command line sim-
ilar to the following:

YKDEXECUTORDI R% bi n\ kdexecut or -record %JTDl R% exanpl es\ deno\ deno. exe
-style platinum
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When typing in the commands above, no line breaks should be typed, they are merely
for ease of readability.

When KD Executor is started the configuration dialog in Figure 5.1 will be shown. In
this dialog you can configure execution mode (recording or play back), plus a number of
options regarding the configuration. Pressing the question mark in the lower left corner
will allow you to get extensive help for each option.

Figure5.1. KD Executor Configuration Dialog

X -4 KD Executor Configuration v - O &

General IRecording | Adapters | Key Bindings | Property Picker | Play back | Remate control

Initial execution mode Destination of error messages
i« Normal & Console

 Becording  Dialog

 Play hack

¥ Show KD Executor sidebar
Script file: |script.kdx |

Cutput location

Cutput format
& Standard out = Plain text

« Tofle: | | © BML
Global font:  Change |

h? Load Conﬂgl Save Conﬂgl Cancel | oK |

The configurations in the dialog can be saved to a file by pressing the Save Config but-
ton at the bottom of the dialog. Later you may load a previous saved configuration using

the Load Config button, or by specifying the file which the configuration was saved to
using the command line argument - confi gfil e

KD Executor understands a number of command line options, invoke the kdexecut or
binary using - hel p, to seethelist.

KD Executor—Simple Source Code

Modification
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As an dternative to using KD Executor as a wrapper application around your own ap-
plication, you may compile KD Executor into your application. There are a number of
reasons to why you may wish to do that:

e Your system does not support pre-loading (This is currently known to work on Mi-
crosoft Windows, Mac OS X, and Linux, and likely to work on any ELF based
UNIX system)

e You want to ship abinary that only supports playing back a predefined script.

* You want to ship a binary with KD Executor support, but do not want to trouble
your users with starting your binary through another one.

* You want to compile your application using static libraries (pre loading requires KD
Executor isadynamic library)

If none of the items above matters for you, then you may skip the rest of this chapter,
and continue on to Chapter 3, The KD Executor Sidebar.

There are two different ways you can modify your application for use with KD Execut-
or. Either you may uses a predefined dialog for letting the user control KD Executor [1],
or you may take full control yourself. The latter is of course more work for you as a de-
veloper, but it alows you to integrate KD Executor seamlessly into your application.
Wewill in the following look at each of the possibilitiesin turn.

The simplest way of integrating KD Executor into your application is to use the class
KDExecut or Conf i g as can be seen in the following code snippet.

int main( int argc, char** argv ) {
QApplication app( int argc, char** argv );
KDExecut or Confi g* config = new KDExecut or Config( argc, argv );
confi g- >exec();
Mai nW ndow* w = new Mai nWndow O /*parent*/ );
config->start( w);
int ret = app. exec();
config->stop();
return ret;

The changes required by KD Executor are typeset in boldface. Calling confi g-
>exec() will bring up aconfiguration dialog as shown in Figure 5.1.

After having created the main window of the application you must call confi g-
>start (), which will start recording or playback depending on the configuration in the
configuration dialog. After app. exec() returns, you must cal confi g->stop(),
which will stop recording in case the current execution mode is recording.

When creating the KDExecut or Conf i g instance, you pass the command line argu-
ments argc and argv. KD Executor interprets certain command line arguments as de-

1Thisisthediaog if Figure5.1
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scribed in the previous section. When KD Executor finds one of the command line argu-
ment it knows about, KD Executor will remove it from ar gc/ar gv.

In case you do not want KD Executor to take over the namespace for options, then you
may specify aletter combination to be used in front of the KD Executor options. For ex-
ample kdx, which would give you options - kdxhel p, - kdxr ecor d etc. To do this spe-
cify aforth argument to the constructor of KD Executor.

All the other features configurable in the configuration dialog can be controlled from
source code by the class KDExecut or Feat ur es. Please see the reference documenta
tion for further details on that class.

KD Executor—Full Control

To get full control over KD Executor, you may create the instances of the classes Re-
corder and Pl ayBack yourself. You do, however, seldom need that much control. An
example where you might, however, want this control is for a demo version of your ap-
plication, where you do not want the user to be capable of fiddling with al the options
of KD Executor.

When you take control of the creation of Recor der and Pl ayBack objects yourself,
then you may still use KDExecut or Conf i g; simply specify false for the third argument
to the constructor. [2]

When creating the Recor der and Pl ayBack yourself, you must remember to create the
instances before any widget is created. This does in general mean that you need to cre-
ate them just after you have created the QAppl i cat i on instance.

Figure 5.2 is an example of an application which is enabled for recording, while Fig-
ure 5.3 shows an application enhanced for play back. To make one application capable
of both recording and playing back, you do of course need to have the two program list-
ings combined with code for checking whether you want to record or play back.

Figure5.2. An Example of an Application Enhanced for Recording

int min( int argc, char** argv ) {
QApplication app( int argc, char** argv );
Recorder* recorder = new Recorder( 0 /*parent*/);
Mai nW ndow* nai nW = new Mai nW ndow( O /*parent*/ );
recorder->start( "scriptFile" );
int ret = app.exec();
recorder->stop();
return ret;

2An aternative is to ask KDExecut or Conf i g to create the instances for you, and when needed get a pointer
to the actual Recor der and Pl ayBack using the methods KDExecut or Conf i g: : recor der (), and KDEx-
ecut or Confi g: : pl ayback() .

31



Figure5.3. An Example of an Application Enhanced for Playback

int main( int arg, char** argv ) {

QApplication app( argc, argv );

Pl ayBack* player = new Pl ayBack( O /* parent */ );
Mai nNW ndow* mai nW = new Mal nW ndow( O /* parent */ );
pl ayer->run( "scriptFile" );

return app->exec();

The argument to the constructors of Recor der and Pl ayBack is the file in which the
script is located. KD Executor may also be used for controlling an application remotely.
In this situation, KD Executor scripts are not written to or read from afile, but instead to
a socket on which the remote application is listening. In this situation a different set of
constructors for the Recor d and Pl ayBack is used.
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Chapter 6. Getting the Best Results
with KD Executor

In order to get the best results with KD Executor, it isimportant that you name your ob-
jects—best result here refers to KD Executor's chances at successfully playing back a
script recorded with an older revision of your source code, even after you have made
changes to the code and to the layout of your application windows and dialogs.

Objects are named by giving a string to the last part of the constructor, just after the par-
ent argument. For example when creating a QLabel : QLabel * title = new Q.a-
bel ( tr("Title"), this, "title_|label")[3]

Don't despair if you have a 1.000.000 lines program without any names for objects, and
on which you want to use KD Executor. KD Executor can very well get along
without—you may add names as you go on, and not all objects need to be given names
for optimal playback, so please read on.

To understand when and why the names are needed, lets get behind the scenes of KD
Executor execution. Basically, KD Executor listens to events in your application during
recording[4]. During playback, it emits synthetic events to the widgets so that the ap-
plication believes that a user is interacting with it. The order of playback and the wid-
gets that get the events are of course the same during playback, as during recording.

Thetricky part in al thisisto identify the widgets to send the events to during playback.
During recording, we only know the widget by having a pointer to it—this pointer is of
course invalid during playback. But still, we need to write something into the script file
which later can be translated into a pointer to awidget.

In order to achieve that, we use the names given to the widgets plus the parent-child re-
lationship build during widget construction.

Let's go through Figure 6.1 below line by line, and see which name each object gets.
Figure6.1. Code examplefor object naming

1 class MyDialog :public Qi alog {
MyDi al og( const char* name ) : QDialog( 0, name ) {

dl\i’dget* top = new QN dget( this, "container" );
("Cd Title:"),top, "title" );
r("Artist:"), top /* no name */);
d:"), top /* no name */);

Q.abel * artist = new Q.abel

d_ébel* title = new Q_abel((tr
Q.abel * id = new Q.abel ( tr ("I

3Due to technical reasons, you cannot specify the name by calling QQbj ect : : set Nanme() after construction
of the object—doing so will have no effect to KD Executor.
4mouse events, key events, focus events, etc.
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The dialog does not have a parent (we create it in line 2 with 0 as the parent pointer in
the QDialog constructor), the name that the object gets in KD Executor is therefore
simply the name given as argument to the constructor. If we had created an instance of
this object like this: new MyDi al og( "abi al og" ), then that instance would have
been named / aDi al og.

The QWidget container we create in line 4 is a direct child of the dialog, and will there-
fore be named / aDi al og/ cont ai ner, likewise the label created in line 6 is a child of
the container widget, and will therefore be named / aDi al og/ contai ner/title

The label in line 7 does, however, not have any name assigned to it, so its name (seen
from Qt) is simply unnaned, therefore it will be named abDi al og/ cont ai n-
er/ unnaned in KD Executor.

Finally the label created in line 8 doesn't have a name either, but since it is a sibling to
the label from line 7, we need to append a number to get a unique name for it; it would
be named / aDi al og/ cont ai ner/ unnamed1.

Surviving Source Code Changes

During playback, KD Executor will use as much of the name asit needs to find a unique
widget, this has the advantage that even if part of the parent/child tree changes names,
KD Executor will still find the widget. As an example, if you change the name of the
dialog from aDi al og to nyDi al og, then all events might still be delivered to the wid-
getsinthe dialog.[5]

This may not sound like a big issue, but it most certainly is if you have not named all
your widgets. Imagine that the dialog had been created without a name; then it would
have been named / unnanmed or perhaps even / unnamed42 in case 42 other widgets
without parents had been created before it. Now if you add e.g. a QTimer (which also
inherits QObject, and thus claims a name) before your dialog, then the name of the dia-
log will change to / unnamed43, and had KD Executor not been clever about searching
for widgets you would have to re-record all your scripts.

The mora of al thisis: name as many widgets in your application as needed to get all
objects to which events are delivered uniquely named. Thus in the example above, if
you aways only create one instance of the MyDi al og class, then you might not need
bothering about naming it, as its children are likely to contain enough names on their
own to be unique.

5Whether your script will still work, depends on whether the rest of the name is unique, i.e., whether any other
widgetsend incont ai ner/ titl e, for example.
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There is one important special case to naming, namely context sensitive menus - these
often are created without a parent, so you should always remember to name these.

On a side note, if you write scripts by hand, then you do not need to name the complete
name in the script file, you may cut off as much of the beginning of the name as you
want, under the condition that it will still be unique. Thus in the example above, you
could simply writeti t | e rather than/ abDi al og/ contai ner/title.
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Chapter 7. Adapters

As described in the introduction, KD Executor takes care of recording the intention
rather than the action in anumber of specific cases. Thisis done using adapters.

An adapter can be a pretty difficult thing to write, since it must ensure that the played
back application sees no difference compared to what it saw during recording. In other
words, the adapter must be written in a way that ensures that the widget it adapts emits
the same signals during playback as they did during recording. Despite how much care
are taken when writing adapters, they may still break playback in rare situations. There-
fore, KD Executor offers the person recording a script to enable or disable individual
adapters. Thisis done in the Adapt er s tab in the configuration dialog shown at startup,
as can be seen from Figure 7.1

Figure 7.1. Adapter Configuration

X - KD Executor Configuration v - o .«

| General ‘ Recording | Adapters ‘ Key Bindings Re »

[»

% QComboBox select

(% QDial SetValue
QListBox scrollbar scroll
QListBox Select
GlistView scrollbar scroll =|
QListView select
QPopupMenu Select

R X R [®

%

(% QScrollBar scroll
® QSlider SetValue
= QSpinBox Scroll
% QTabBar Select @

| Select all J | Select hone J

A? | Load Cenfig J | Save Config J | Cancel Il oK J

If you link KD Executor into your application, you may get even further control over
adapters using KDExecut or Feat ur es: : set Adapt er Enabl ed() . With this method,
you can disable a given adapter for all widgets simultaneously, or for individual wid-
gets.

Two convenience methods exist for enabling or disabling all adapters for all widgets
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simultaneously, namely KDExecut or Confi g: : enabl eAl | Adapt ers() and KDEx-
ecut or Confi g: : di sabl eAl | Adapters().

Developing Your Own Adapters

KD Executor is shipped with a number of adapters, and it is possible to create new ad-
apters yourself. You may wish to do that either because you want KD Executor to
handle predefined Qt widgets in a specific way, or because you have created a new wid-
get yourself.

Before we get into the technicalities about developing an adapter, lets first revisit why
you might need to develop an adapter.

Every application has some widgets that are specia to the application domain, let that
be an oil pump widget, a compass widget, a connection editor widget or a geographical
map widget. These widget may handle say mouse press inside them different depending
on the location inside the widget, just like the tabbar in Chapter 1, Overview.

If say a geographical map widget is having a different size at playback time than it did
during recording, then the countries on the map will be located at a different place dur-
ing playback than they did during recording, and you will therefore need an adapter to
ensure that the correct country was selected upon mouse clicks for example.

Now lets get to the technical part of developing an adapter. The adapter we will develop
isawidget resembling alist box, simply because that widget is much simpler than say a
map widget.

An adapter consists of two parts. The first part is used to recognize specific events to
specific widgets at recording time. An example would be to recognize mouse press
events on instances of the class QListBox. The second part is to emulate the event on
play back time. For the list box example, this could be done by posting the appropriated
mouse events or by calling set Sel ect ed() on thelist box instance.[6]

During recording, the adapter will indirectly write an XML element to the script file,
and during playback the adapter will recognize this element and execute whatever needs
to be done. If you are not interested in using KD Executor for recording scripts, but in-
stead want to write your own scripts by hand, then you may choose to create adapters
for playback only that will understand the new tags you have invented.

Adapters are therefore separated into two classes, Pl ayBackAdapt er and Recor d-
er Adapt er. Recor der Adapt er inherits Pl ayBackAdapt er, so when you imple-
ments aRecor der Adapt er , you also need to implement aPl ayBackAdapt er .

Implementing an adapter consists of inheriting from either Pl ayBackAdapt er or Re-
cor der Adapt er, and overriding a number of virtual methods.

Implementing a recording adapter requires that you override at least the following two

6Calling set Sel ect ed() will, however, result in certain signals not being emitted for example sel ec-
ted(int index)
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methods:

info() This method must return some information about the ad-
apter. The first part of the returned | nf o struct is a name
for the adapter. This name is used when enabling/dis-
abling adapters programmatically. The second part is a
short description, while the last part is a longer descrip-
tion. Both used in the adapter page show in Figure 7.1.

recor di ngEvent () This is the method that looks at events, and generates an
XML element describing the event. For a detailed descrip-
tion of this method, please refer to the reference docu-
mentation.

Implementing a play back adapter requires that you override the method pl ayBack-
Event () . This method takes as argument an XML element from the script file, and an
object for which the event is meant for, and must execute the event on the object.

An Example Adapter

In the directory exanpl es/ adapt er - no- pl ugi n/ an example of an adapter is avail-
able [7]. The implementation contains a widget which looks a lot like a list box. This
widget is the one we are interested in creating an adapter for.

The widget shows a number of items above each other, but each item is not a widget on
its own. That means that when the user selects an item in the list box, then it is the wid-
get with all the items that actually gets the mouse press event, not the individual items.
This again means that if the font size on play back time is different from the font size on
recording time, then a different item would be located underneath the cursor, and thus a
different item will be selected. To overcome this problem, we implement an adapter that
listens to mouse press events on instances of the widget type in question, and when it
sees one, it records the item number instead of the mouse press event.

Figure 7.2. Header file for sample adapter

1 #i fndef EXAMPLEADAPTER H
#def i ne EXAMPLEADAPTER_H

#i ncl ude <adapter. h>

cl ass Exanpl eAdapter :public RecorderAdapter {
publi c:
Event Repl acenent recordi ngEvent ( QObj ect* wat ched, QEvent* e,
bool spontaneous, QDonDocunent & doc );
10 bool pl ayBackEvent ( Qoj ect* obj, const QDonEl ement& elm);

7 If you have purchased KD Executor, you may find more examples in the pl ugi n subdirectory of the KD
Executor distribution.
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Info info() const;

#endi f /* EXAMPLEADAPTER H */

The header file for the example adapter can be seen in Figure 7.2. The class inherits Re-
cor der Adapt er, and is thus both a recorder adapter and a play back adapter. For the
recorder adapter part, it implements the methods r ecor di ngEvent (), and i nfo().
For the play back part, it implements pl ayBackEvent ().

Figure 7.3. Source File For Sample Adapter

1 #incl ude "exanpl eadapter. h"
#i ncl ude "nyw dget. h"

Event Repl acenent Exanpl eAdapter::recordi ngEvent ( QCbj ect* watched, QEvent* e,
bool spont aneous,
QonDocunent & doc )

if ( watched->inherits( "M/Wdget NoPlugin" ) &&
e->type() == QEvent:: MuseButtonPress && spontaneous ) {
10 MW dget NoPl ugi n* w = static_cast <MyW dget NoPl ugi n*>(wat ched) ;
Q ASSERT( w );
int index = w> temAt( static_cast<QwuseEvent*>( e )->pos() );
QonEl enent node = doc. creat eEl ement (" MyW dget NoPl ugi n: : sel ect" );
node. set Attri bute( "index", index );
15 return Event Repl acenent ( node );

return Event Repl acenent ( Event Repl acenent: : NoBl ock );

20 bool Exanpl eAdapter:: pl ayBackEvent ( QObj ect* obj, const QDonEl ement& el m)

if ( elmtagNanme() == "M/W dget NoPl ugi n::select" ) {
int index = elmattribute( "index" ).tolnt();
if ( obj->inherits( "MW dgetNoPl ugin" ) {
25 MW dget NoPl ugi n* w = static_cast<MyW dget NoPl ugi n*>( obj );
w- >set Sel ect ed( i ndex );

return true;

30 el se
return fal se;

}

Recor der Adapt er: : I nfo Exanpl eAdapter::info() const
35 {

return | nfo( "Exanpl eAdapter NoPl ugi n",
ject::tr( "Exanple adapter not conpiled as a plugin" ),
Qoj ect::tr( "Exanple of an adapter. Source code is available "
"in exanpl es/ adapt er-no-plugin" ) );

40 }

KDEXECUTOR_ADAPTER( Exanpl eAdapter )
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The implementation of the adapter can be seen in Figure 7.3.

Let us start by looking at the simplest method of the three, namely i nf o() , which can
be seen on lines 34-40. This method returns an | nf o struct, which contains three parts.
The first part is the name of the adapter. This is the name used by KDExecut or Fea-
tures: : set Adapt er Enabl ed() . This name just need to be a unique among all ad-
apters available. The second part is the title that you e.g. can seein Figure 7.1. Finally,
the third parameter is the help message that you get from the dialog in Figure 7.1, when
you press the Help button, and choose the adapter in question.

The next method isr ecor di ngEvent () which can be seen on line 4-18. This method
is the one that is invoked at recording time, and has the opportunity to return an XML
element to be written to the script file instead of the default one describing the event.

The first part of the method is an if statement, which tests whether this event is one of
the events this adapter takes care of, and if the widget is the widget type the adapter is
interested in. This adapter is an adapter for the widget class MyW dget NoPI ugi n, and
the adapter is only interested in mouse press events. In addition, it is only interested in
spontaneous events [8].

Online 12, we call the method i t emAt (), to get the index of the item at the position of
the cursor. Remember our reason for implementing an adapter is to remember the index
of theitem selected rather than the mouse pressitself.

Having mapped the mouse press to an index, all we need to do is to create an XML ele-
ment, which is done on line 13. The name of the element is the argument to the cr e-

at eEl ement () method. The name is one we invented ourself, but it must of course be
the same as the name we match against on line 22. Finally we make the id an attribute of
the element on line 14, and returns the element on line 15.

In case the event was an event not to be handled by this adapter, the adapter returns an
empty Event Repl acenent telling KD Executor to try other adapters. This can be seen
online17.

The last part of our code is the method pl ayBackEvent , which takes care of handling
the event at play back time. The first part of the method tests to see if the XML nodeis
one of those we created on line 13, i.e. one with tag MyW dget NoPI ugi n: : sel ect . If
that is the case, we will read the i ndex attribute we wrote on line 14. Having read that
index, we simply invoke the method set Sel ect ed() , which is a method of the widget
we are interested in.

Notice that the above adapter has one flaw, namely that at playback time it will invoke
the method set Sel ect ed() rather than post mouse events to the adapter. Posting
events to the adapter is dightly more complicated, but has the advantage that the code of
the widget see mouse press and mouse release events, plus appropriate signals are emit-
ted. To see redl life industrial strength adapters, please consult the plugin subdirectory
of your KD Executor installation.

8A spontaneous event is one which comes from the operating system in contrast to one send by the user using
QAppl i cation::sendEvent () or QApplication:: postEvent (). Itisonly in very rare situations that
you should care about non-spontaneous events.
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With the above in place we now have managed to map a mouse press event on the wid-
get at recording time to a set Sel ect ed() method call on play back time. Now the
widget still works even when the font size changes.

The final pice of code yet unexplained is line 42, thisis required if the adapter is com-
piled as a dynamic loadable plug-in. We will discuss that in detail in the next section;
for now just accept that this line should always be located in the implementation file for
adapters. Notice that the name inside the parentheses is the name of the class we just
defined.

Putting the Adapter to Work

Once the adapter class has been created, you must either compile it as a plug-in for KD
Executor, or if you compile KD Executor into your application, you may call KDEx-
ecut or Feat ur es: : addAdapt er () with an instance of the adapter [9].

Compiling a plugin for KD Executor requires that you compile the code as a library
with the preprocessor define QT_PLUG N set. (This can be done by adding a line saying
CONFI G+=pl ugi n to your QMake project file. You must also add a define for KDEX-
ECUTOR _DLL, which in QMake syntax would be the line saying DEFI NES += KDEX-
ECUTOR_DLL. Thislibrary needsto be put in $SKDEXECUTORDI R/ | i b/ pl ugi n

An example of an adapter compiled as a plugin can be seen in exanpl es/ ad-

apt er - pl ugi n/ adapt er, and an example of one compiled into the application can be
seen in exmapl es/ adapt er - no- pl ugi n

9Normally you would put code like the following in your main function: KDExecut or Fea-
tures::instance()->addAdapter( new M/Adapter() );
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Chapter
Properties

8.

Developing Additional

Qt widgets sometimes do not have a property for the information you want to have a
closer look at. An example of such a missing property is a property containing the ele-

ments of list box.

It is, however, possible for you to add your own properties to Qt widgets - at least as far
as KD Executor is concerned. [10] To do so, you must inherit from the class Pr oper -
t yExt ensi on, and implement the following three virtual methods:

properties()

val ue()

recorder | nfo()

This method expects a pointer to a QWidget, and it must
then return the list of property names it offer for this wid-
get. For each item, you also specify a category which de-
termines in which submenu of the property picker the item
will show up.

This method expects a pointer to a widget, the name of a
property, and a Recor der I nf o struct (described in the
next bullet item). It must return a QVariant representing
the value of the property at the given position in the given
widget. The Value method is overloaded to alow to return
information about a number of properties, this is described
abit later.

In Chapter 7, Adapters, we talked about adapters. The im-
portant thing was to make the script play back correctly
with different settings (different geometry, different font,
or even adifferent language). The same problem exists for
property extensions. Therefore it is possible for the prop-
erty extension to bring information about the situation
from recording time (where the user specify the property),
to play back time (where the property is printed). Such in-
formation could be the ID of the tab under mouse, in the
example of a QTabBar. The method r ecor der I nfo(),
must return a map with such information. The map is giv-
en as an argument to the val ue() method described in
the bullet item above.

An example property extension

In the subdirectory exanpl es/ pr operti es- no- pl ugi n/ an example of property ex-

10K D Executor itself aready implements additional propertiesfor a number of Qt widgets.
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tensions is available [11]. The example consists of an application showing most of the
widgets available with Qt, plus an implementation of a property extension.

Figure 8.1. Header file for sample property extension

1 #i fndef MYPROPERTYEXTENSI ON_H
#def i ne MYPROPERTYEXTENSI ON_H

#i ncl ude <kdabpl ugi n. h>
5 #incl ude <propertyextension. h>
#i ncl ude <qt abbar. h>

cl ass MyPropertyExt ension: public PropertyExtension

{
10 public:
virtual PropertyExtList properties( QNdget* widget );
virtual Recorderlnfo recorderlnfo( QNdget* object,
const QString& propertyNane,
const QPoint& pos );
15 virtual PropertyVal uelist val ue( QN dget* w dget,
const QString& propertyNane,
const Recorderlnfo& recorderinfo );
virtual Qvariant val ue( QW dget* wi dget,
const QString propertyNane,
20 const Recorderlnfo& recorderlnfo,
bool & valid );

protected:
voi d dunpProperties( PropertyVal ueList& result, QAN dget* obj );
25 voi d dunpAl | Properties( PropertyVal uelList& result, QAN dget* dialog );
IE

#endi f /* MYPROPERTYEXTENSI ON_H */

The header file for the example property extensions can be seen in Figure 8.1. The class
inherits Pr oper t yExt ensi on and implements the three methods described above.

Figure 8.2. Implementation file for sample property extension

1 #include "nypropertyextension.h"
#i ncl ude <KDStream h>
#i ncl ude <qgnet aobj ect. h>
#i ncl ude <qvari ant. h>

5 #include <kdexecutorutil.h>
#i ncl ude <qgobjectlist. h>
#i ncl ude <qgobj ect. h>
#i ncl ude <qapplication. h>
#i ncl ude <gw dgetlist. h>

10

?ropertyExt Li st MyPropertyExtension::properties( QNdget* w dget )

PropertyExtList |ist;
if ( widget->inherits( "QrabBar" ) )
15 list << Propertylten( "Exanple Extensions - No Plugin",

11Extra plugins may be found in the sr ¢/ pl ugi ns subdirectory of the KD Executor distribution.
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}

"Current Tab Nane"
<< Propertylten( "Exanple Extensions - No Plugin",
"Nane of Tab at Point" );

}
list << Propertyltem "Exanple Extensions - No Plugin",
"Al'l Properties of Wdget" )
<< Propertylten( "Exanple Extensions - No Plugin",
"Al'l Properties of D alog" )
<< Propertyltem "Exanple Extensions - No Plugin",
"List of Top Level Wndows" );
return list;

Recorderlnfo MyPropertyExtension::recorderlnfo( QWdget* object,

const QString& propertyNane,
const QPoint& pos )

RecorderInfo res;

if ( object->inherits("QrabBar") &&
propertyNane == "Nane of Tab at Point" ) {
QrabBar* bar = static_cast<QlabBar*>( object );
Qrab* tab = bar->sel ect Tab( pos );
) res.insert( "id", Qtring::nunber( tab->identifier() ) );

return res;

Qvari ant MyPropertyExtension::val ue( QAN dget* w dget, const QString propertyNane,

}

const Recorder|nfo& recorderlnfo,
bool & valid )

if ( propertyName == "Current Tab Nane" ){

QrabBar* bar = static_cast<QrabBar*>( wi dget );

if ( bar ){

return Qvariant( bar->tabAt (bar->currentTab())->text() );

}
else if ( propertyName == "Nane of Tab at Point" ) {

QrabBar* bar = static_cast<QrabBar*>( wi dget );

int id = recorderinfo["id"].tolnt();

Qrab* tab = bar->tab(id);

return Qvariant( tab->text() );
else if ( propertyName == "List of Top Level W ndows"

valid = false; // Do not include information about w dget being printed

QStringlLi st namnes;

QN dget List* |ist = QApplication::topLevel Wdgets();

for ( QNdgetListlt it( *list ); *it; ++it ) {

y names << (*it)->nane();

delete |ist;

names. sort();

return QCbject::tr("Top | evel names: ") + nanes.join( ", " );
}

/1 We nust return a null Qvariant to indicate that this
/1 property extension did not define the given property
return Qvariant();

PropertyVal ueLi st MyPropertyExtension::val ue( QAN dget* w dget,

const QString& propertyNane,
const Recorder|nfo& )

PropertyVal ueLi st result;
if ( propertyNane == "All Properties of Wdget" ) {
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dunpProperties( result, w dget );

}
else if ( propertyName == "All Properties of Dialog" ) {
Qoj ect* child = widget;
90 while ( child->parent() && child->parent()->i sWdgetType() ) {

child = child->parent();
}
dunpAl | Properties( result, static_cast<QWNdget*>( child ) );
95 return result;

voi d MyPropertyExtension::dunpProperties( PropertyVal uelListé& result,
QW dget * obj

100 {
Qwet albj ect* meta = obj ->netalbj ect();
StrList list = neta->propertyNames( true );
for ( QStrListlterator it( list ); *it; ++it {
result << PropertyVal ue( KDExecutorUtil::childName(obj), *it, obj->property(
105 }
}

voi d MyPropertyExtension::dunpAl | Properties( PropertyVal ueList& result,
QN dget * wi dget )

110 {
dunpProperties( result, \Mdget )
const QObj ectList* list = wi dget ->children();
if (list) {
for( QPtrListlterator<Qlject> it( *list ); *it; ++it ) {
115 if ( (*it)->i sWdgetType() ) {
QN dget* w = static_cast<QN dget*>( *it );
if ( w!=wdget ) {
dunpAl | Properties( result, w);
}
120 }
}
}
}
125

In Figure 8.2 the implementation file for the property extension is available. Lets look at
each of the partsin details.

Line 14-19 tell KD Executor that there are properties caled Current Tab Nane and
Nane of Tab at Poi nt, which should show up in the popup menu labeled Exanpl e
Ext ensions - No Pl ugi n. These property, however, only shows up if the widget in
guestion inherits the class QTabBar.

Lines 20-25 tells KD Executor that it should offer properties called Al | Properti es
of Wodget,All Properties of Dialog,andList of Top Level W ndows for
any widget. These will aso be located in the popup menu labeled Exanpl e Ext en-
sions - No Plugin.

Lets for a short while jump to the lines 49-54. These lines prints out the property for
Current Tab Nane. The value returned on line 49 is the value the user will seein his
output file or on standard output.

The property Nane of Tab at Point is printed out in line 56-61. This property,
however, needs to know which tab was under the point during recording, for that it uses
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ther ecor der | nf o argument to the method. This class brings over the id of the tab un-
der the mouse during recording. Line 58 is the one reading the id out of the class.

The method r ecor der | nf o(), which you can see on lines 29-40 is called by KD Ex-
ecutor at recording time, and must fill the Recor der | nf o classwe usein line 58 as de-
scribed above. The method finds the tab under the mouse cursor in line 38, and inserts
the id into the struct at line 39. This information goes into the XML file used during
playback.

Returning to line 63-73, we see a property extension which really isn't a property in nor-
mal sense. This property extension namely prints out the names of all the top level wid-
gets. The list is of course the same nevertheless which widget the mouse is clicked on,
therefore we set val i d to falsein line 64, to tell KD Executor that it should not print in-
formation about which widget was selected.

Line 77 returns an empty QVariant, which tells KD Executor that this property exten-
sion did not contain a definition for the property in question. KD Executor will then
continue querying other property extensions.

Lines 85-87, and 88-94 print out the property extension Al | Properties of W dget
respectively Al I Properties of Dial og. They do so using the auxiliary functions
dunpProperties(), and dunpAl | Properties() whichyou can seeon line 97-124.

As these two property extension prints out more than one property, we need to use the
overloaded val ue function, which return a Pr opertyVal uelLi st . Items are inserted
into the list in the method dunpPr oper ti es on line 104.

Putting the Property Extension to
work

Next, you must activate you property extension. Doing so is pretty similar to activating
an adapter. You can do it either by making it a dynamically loadable plugin, or by put-
ting it into your source code, in the situation that KD Executor is compiled into your ap-
plication.

To do it in your source code, simply create an instance of your plugin, and call KDEx-
ecut or Feat ur es: : addPr oper t yExt ensi on() with your instance as an argument.

To create a plugin, compile your property extension as a library, with the preprocessor
define QT_PLUG N set. (This can be done by adding aline saying CONFI G+=pl ugi n to
your QMake project file You must also add a define for KDEXECUTOR_DLL, which in
QMake syntax would be the line saying DEFI NES += KDEXECUTOR_DLL.. Thislibrary
needs to be put in SKDEXECUTORDI R/ | i b/ pl ugi n.

Examples of a property extension compiled as a plugin is available in exanpl es/

properties-pl ugi n/ property-extension, and an example of one compile into
the application isavailablein exanpl es/ properti es- no- pl ugi n.
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Chapter 9. Frequently Asked
Questions

9.1.

9.2

9.3.

9.4.

9.5.

KD Executor Failsto Record Print Dialogs?

On Windows and MacOS X, the print dialog is a system dialog. This has the con-
seguence that no Qt-level events go to this dialog. Since KD Executor is record-
ing events at the Qt level, it is simply impossible for KD Executor to record any-
thing for the print dialog.

KD Executor Failsto Record Drag and Drop?

Unfortunately it is not possible for KD Executor to record drag and drop.

KD Executor Failsto Record XXX?

As described in the chapter on Adapters, a number of adapters are in place during
recording, for recording the intention rather than the action. These adapters might
fail to record the correct intention in certain situations. To test if this is the case,
disable all adapters in the configuration dialog. If that solves your problem, try
enabling individual adapterstill the problem shows again, and you have found the
culprit.

My Program Works Differently when KD Executor is Enabled?

This might be due to an adapter, see the previous FAQ item.

Will KD Executor stay binary/source compatible like Qt does?

Binary compatibility is an important issue if you are developing a library like Qt.
If alibrary upgrade is not binary compatible, all applications using it will need to
be recompiled with the new version.

Binary compatibility, however, comes with alarge price tag. To stay binary com-
patible you have to follow a number of rules that make it hard to add new fea-
tures, to fix certain interface bugs, etc.

All current and potential customers have expressed intentions of using KD Ex-
ecutor in no more than a few applications. For this reason we fedl that our cus-
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9.6.

9.7.

9.8.

tomers will get a better product in future upgrades when we do not limit KD Ex-
ecutor to stay binary compatible.

Upgrade versions of KD Executor will be source compatible with previous re-
leases unless a problem can only be fixed by breaking source compatibility.
Should this happen, we will ship thorough instructions on how to update your
source code.

Will the script language change in the future?

At Klardlvdalens Datakonsult AB we realize the importance of future versions of
KD Executor being capable of reading the scripts that older versions have written.
We will therefore do our very best to ensure that this will aways be the case.

If we for some reason need to update the script language in an incompatible way,
we will—if possible—(1) ship a program that can convert al your script filesin
one go, and (2) build into KD Executor the capability to convert the files on the
run.

One thing we can, unfortunately not promise, is that Trolltech does not change the
underlying event system in an incompatible way. This happened between Qt ver-
sion 3.0 and 3.1 for keyboard accelerators. In such a case, we will try to take the
steps as described above, and, if thisis not possible, we will at least describe the
situation thoroughly for our users.

Arethere any KD Executor-related mailing lists?

An announce mailing list where Klarélvdalens Datakonsult AB will inform sub-
scribers about new versions can be found at ht-
tp://klaral vdal ens-datakonsul t.se/mail man/listinfo/kdexecutor-announce.

A general KD Executor discussion list can be found at: ht-
tp://klaralvdalens-datakonsult.se/mail man/listinfo/kdexecutor-interest.

Can | use KD Executor with tools like Rational Purify, Rational PureCoverage, or
valgrind?

Sure, a KD Executor enabled application is nothing but an application seen from
the above mentioned tools. For example, you can use PureCoverage to check your
KD Executor scripts for completeness, or combine KD Executor and Purify for a
more thorough regression testing.
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Chapter 10. The Format Of The Script

Files

The following describes the content of script filesthat KD Executor generates.

The topmost tag is called Event s, except in the situation where KD Executor is work-
ing with a socket—in this mode, the topmost tag is not present.

Below the topmost tag each element represent an event. The elements are described in

the following sections.

Each element in the script file has two mandatory attributes:

name This is the name of the widget to which the event is targetted. Names are
constructed from the parent/child path to the widget, for each step the Q0b-
j ect::name() name is used, when necessary postfixing it with a number
if several objects with the same name exist in the given path of the given

class.

deep The period to sleep before this event should happen.

Low-level Events

MousePress, MouseRe-
lease, MouseMove,
MouseDblClick

These four items represent mouse press, mouse release,
mouse move and mouse double click events.

X (optional)

y (optional)

button (optional)

state (optional)

51

the x coordinate of the
MOouse.

the y coordinate of the
mouse.

the button which has
triggered the event (See
QMouseEvent::button  for
details). Allowed values are
No, Left, M d, Ri ght

the state just before the
mouse event occurred (see
QMouseEvent::state for de-
tails). The value is a comma
separated list of the follow-



KeyPress, KeyRelease,
Accdl

ResizeEvent

ing items. Left, Md,
Ri ght, shift, Control,
Al't

These three items represent key events. KeyPress is recor-
ded for keys being pressed down or held down (for re-
peated key events), KeyRelease for the key being re-
leased, and finally Accel for accelerator keys-the user
should rarely need to create such an event. See
QKeyEvent for more details on the parameters of this
item.

key (optional) This is the key in question
specified as the argument to
the constructor of the class
QKeySequence. Examples
include a, Down, and F1.

intkey (internal) KD Executor will try to
print the key in ascii syntax,
but if it failsit will insert the
key code as an integer
value. Users writing script
files by hand should refrain
from using this attribute.

ascii (optional) ASCII code of the key.

state (optional) The state of the shift, con-
trol and alt key before the
key event occurred. Ex-
ample: Shift, Control.

text (optional) The Unicode text that the
key has generated.
repeat (optional) a boolean value describing

whether this is a repeated
event (can only occur with
key presses).

count (optional) The number of single keys.

A resize event. If you cal KDExecutorFea
tures::setResizeTopLevels(fase) (the default), then KD
Executor will not send this event to top-level windows.
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MoveEvent

Wheel Event

FocusEvent

width the new width of the widget

height the new height of the widget

Tells the widget that it has been moved to a new position.
If KDExecut or Fea-
tures::set MoveTopLevel s(fal se) is called (the de-
fault), this event will not be sent to top-level widgets.

X new X coordinate

y new y coordinate

Represents awheel event.

X (optional) the x coordinate of the
mouse.

y (optional) the y coordinate of the
mouse.

delta the number of steps the
wheel has moved.

state (optional) the button state of the shift,

control, and alt buttons. Ex-
ample: "Shift, Control”.

orient the orientation of the wheel
event. Either hori zont al
orvertical.

Represents a focus- in or focus-out event,

type (optional) the type of the focus event.
Either Focuslin or Focu-
sQut. The default is Fo-
cusln

reason (optional) the reason for the focus
event. Available options
are: Mouse, Tab, Backt ab,
Act i veW ndow, Popup,
Shortcut, & her. The de-
faultisC her .
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WindowActivate, Win- These two events take no arguments.
dowDeactivate

ContextMenu Requests a context menu to be shown.
x (optional) the x coordinate of the

mouse
y (optional) the y coordinate of the

mouse
state (optional) the state just before mouse

event occurred (see
QMouseEvent::state for de-
tails). The vaue is a
comma-separated list of the
following items: Left, M d,
Ri ght, shift, Control,
At,

reason (optional) the reason for this event.
Vaid values are nouse,
keyboar d, and ot her (the
default).

High-level events

The adapters do of course also generate XML. The syntax for this is unfortunately not
currently documented. It should, however, be fairly easy to read from the adapters them
self.

If this  information is  needed, please  contact kdexecutor-sup-
port@klaral vdal ens-datakonsult.se, and we will extract the information needed.

KD Executor Events

Version The very first element in the script file must be a Version
element specifying the version number of the KD Execut-
or script language.

id the version number.



ScreenDump

Include

PrintProperty

Sleep

Creates a screen dump of the specified widget.

fileName the name of the file to save the screen
dump to

Executes another script file in place of thisfile. The other
script file needs to have an Events tag at the top.

file the name of the file containing the script.

Prints a property for a widget (see the chapter Chapter 4,
Printing Interface Properties for details). This XML tag
may have atext in it. Thetext is printed out when printing
the property.

X the x coordinate within the widget
y the y coordinate within the widget
property the name of property to print

Asks the playback unit to sleep for an absolute period of
time-i.e., even if timing is compressed. See KDExecutor-
Features.:setCompressTime and K DExecutorFea-
tures::Sleep.

msec the number of milliseconds to sleep.

55



	KD Executor Programmer's Manual
	Part I. KD Executor Basics
	Chapter 1. Overview
	The Benefits Of KD Executor
	Operation Modes
	Reading Instructions

	Chapter 2. KD Executor Shell
	Launching KD Executor
	Main Window
	Test Suite Table
	Test Suite item
	Test Case Item
	Test Run Item

	Test Run Table
	Menu and Toolbar
	File menu
	Edit menu
	Tests menu
	Run menu
	Extra menu
	Help menu


	Test Suite Dialog
	Test Dialog
	Property Editor
	Options Dialog
	Transfer Test Setup

	Chapter 3. The KD Executor Sidebar
	Chapter 4. Printing Interface Properties
	Chapter 5. Using the KD Executor Core Engine
	Preloading KD Executor
	KD Executor—Simple Source Code Modification
	KD Executor—Full Control


	Part II. Enhancing KD Executor
	Chapter 6. Getting the Best Results with KD Executor
	Surviving Source Code Changes

	Chapter 7. Adapters
	Developing Your Own Adapters
	An Example Adapter
	Putting the Adapter to Work

	Chapter 8. Developing Additional Properties
	An example property extension
	Putting the Property Extension to work

	Chapter 9. Frequently Asked Questions
	Chapter 10. The Format Of The Script Files
	Low-level Events
	High-level events
	KD Executor Events



