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The Benefits of Automated Testing

Manually testing software is a time-consuming and often tedious process,
one which cannot guarantee consistency of testing across releases and across
platforms. Additionally, time constraints often do not afford us the luxury of
being able to manually test and retest our applications before they are
released. Inevitably the question remains, “Did any critical bugs go
undetected?”
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The Benefits of Automated Testing

The layered approach

Other types of tests

Automating your testing leads to a better use of your resources. Skilled
testers are freed up to put more effort into designing better tests while
machines that would otherwise lie idle overnight can be used to run
unattended automated tests. The benefits of automating software testing with
SilkTest are many:

*  Providing more coverage of regression testing.

*  Reducing the elapsed time for testing, getting your product to market
faster.

*  Improving productivity of human testing.
* Improving the re-usability of tests.
*  Providing a detailed test log.

The most common approach to any testing is the layered approach. The
layered approach includes three types of tests:

Operability Tests which examine each object, verifying specific properties
of the object such as: state, size, caption and contents.

Functionality Tests which examine the behavior of a group of objects that
together provide a specific feature to the end user. This includes looking at a
dialog as a collection of objects and verifying the functionality provided. It
can also include verifying the interaction between objects. For example,
verifying that a text box is enabled when a check box is checked.

System Tests which examine how the application under test (AUT) interacts
with other software or hardware products within the software environment.

Other types of tests that may be performed using SilkTest include:
Regression Tests which run existing tests on new versions of a program.
Error Tests which verify the system’s response to error conditions.

Stress Tests which measure the system’s response to repetitive or large
amounts of data.

White-Box vs. Black-Box Tests Where white-box testing places the focus on
the internal structure of the software (the code) while black-box testing views
the software from the end-user perspective and is unaware of the underlying
code.
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Understanding SilkTest Basics

How SilkTest works

The SilkTest Host

The SilkTest Agent

How SilkTest records
user actions

Applications are composed of graphical user interface (GUI) objects such as
windows, menus and buttons that a user manipulates using a keyboard and a
mouse to initiate application operations. SilkTest interprets these objects and
recognizes them based on the class, properties and methods that uniquely
identify them. During testing, SilkTest interacts with the objects to submit
operations to the application automatically, simulating the actions of a user,
and then verifies the results of each operation. The simulated user, SilkTest,
is said to be driving the application.

SilkTest consists of two distinct components that execute in separate
processes:

¢ The SilkTest Host software
e The SilkTest Agent software

4Test GUI
Scripts Commands
SilkTest SilkTest Application
Host Agent 3 Under Test

The host software is the SilkTest component you use to develop, edit,
compile, run and debug your test scripts and testplans. The machine that runs
this component is often referred to as the host machine.

The SilkTest Agent is the component of SilkTest that interacts with the GUI
of your application. The Agent translates the commands in your 4Test scripts
into GUI specific commands, driving and monitoring the application you are
testing. The Agent can run locally on the same machine on which the Host is
running or, in a networked environment, any number of Agents can run on
remote machines. In a networked environment, the machine that runs the
Agent is often referred to as the remote machine.

Before you begin creating and running test scripts, you create a repository of
information about your application to be used by SilkTest. This repository
includes descriptions of the GUI objects that comprise your application.
Based on the properties and methods SilkTest associates with these objects,
SilkTest can recognize the actions performed on them and intelligently record
those actions into your test script using the 4Test language.
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The table below provides a sample of what SilkTest records in the 4Test
language when you complete a particular action.

What you do What SilkTest records
You pick a menu item Pi ck

You check a check box Check

You uncheck a check box Uncheck

You write text in a text field Set Text

You scroll a scrollbar to the maximum |Scr ol | ToMax

position

You select an item from a list box Sel ect
You close a dialog box C ose

You set the main window active Set Acti ve

You select a radio button from a group |Sel ect

The 4Test language 4Test is an object-oriented fourth-generation language (4GL) designed
specifically with the needs of the QA professional in mind. 4Test’s powerful
features are organized into three basic kinds of functionality:

* A robust library of object-oriented classes and methods that specify how
a testcase can interact with an application’s GUI objects.

* A set of statements, operators and data types that you use to introduce
structure and logic to a recorded testcase.

e A library of built-in functions for performing common support tasks.

Basic object-oriented concepts

To assist you in using this tutorial the following section presents some basic
object-oriented programming terms and concepts. If you are already familiar
with object-oriented concepts, proceed to “The built-in recovery system” on
page 12.

Classes Classes are the core of object-oriented languages and are common to basic
GUI architecture. A class contains a collection of information about a type of
object.
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The following figure shows several classes in the main window of a sample
client/server application. The classes are MainWin, Menu and Menu [tem.

MainWin ——— [ T R Outpost |_ O] =]

Adrministrator - Help

Custarmer [nfarmation
[Wrder Statis

Menu—— | | Fie

The next figure shows several classes in the home page of a sample Web
application. The classes are Htmllmage, HtmlHeading, HtmIText and

HtmlLink.

Green Mounfain Outpost

<«—Logo

GMO OnlLine <

Welcome to Green Mountain Outpost's OnLine Catalog!

W are moving our 329 page 2001 catalog fo the infarnat fo sarve you better

HtmlHeading

Now pou can browse our online database, see product dese and photos, <
and even order products divectly from fhis site..24 howrs a dap!

B sure 1o vistt us on fhe infernet often. We e always adding new ifems and you
alwaps get the very best prices by shopping online,

[E=avooire | sewmecose |

‘This i a samglewed sitefor denomstration purpaeses only!
o producs vl e sentto yon

Cogyright @ 2001 Segue Sutiwre, T Allrights resecvel
Iformation thi dorumert is subjectto changs withotntice

Lastupdated: Faky 25,2001

Please fet us mow how you lke our site. 1

HtmIText

HtmlLink
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Objects An object is a specific instance of a class. For example, in the 4Test language,
the Exit button on a window is an object of the PushButton class.

Note Objects can contain other objects. In the following figure, the
About Green Mountain Outpost (GMO) window is a child window
of the GMO main window.

Main Window " Green Mountain Dutpost P ] 4
File Order Administrator Help

About Green Mountain Dutpost E

chid Window A

Green Mountain Outpost
32-bit Wersion 1.0
Copyright & 1999

Seque Software, Inc.

Properties A property is the physical characteristic of an object that you can access
directly. Each class has an associated set of properties, although some
properties are common among classes.

The following figure shows SilkTest’s Library Browser, which contains
information about methods, properties and functions. What you see below are
the properties defined for the CheckBox class, bChecked and bValue.

i Library Browser M= B3

Methods Froperties Functions

Clazzes [ Include al Properties ™ Include inherited

[=] AgentClass ﬂ bChecked ;I
= Anydin bialue
[=I BrowserChildR oot
[ BrowserChild
(=] BrowserCantral
[=I Control
CheckB ox
[=] HtmiCheckBox
=] JavahwtCheckBox LI
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The following table provides additional examples of properties:

Characteristic Property Name
Whether a check box is checked State
Whether an object is enabled Enabl ed
The text of the selected item in a radio | Sel Text
list

The index of the selected item in a radio | Sel | ndex
list

The caption of a window Capti on
The text in the text field Text

The highlighted text in a text field Sel Text
The size and position of a window Rect

Actions that you perform on objects are called methods. The methods
available to an object are inherited from the class to which the object belongs.
For example, the CheckBox class defines the actions that can be performed
on all the check boxes in your application such as Check, Click and Toggle.
Methods defined for one class cannot be used to perform actions on a
different class. For example, you cannot use methods defined for the
CheckBox class to perform actions on objects in the PushButton class.

The following figure shows several methods defined for the CheckBox class:

i Library Browser == =
Methads Froperties Functiohs
Clazzes [ Include all Methods [ Include inherited
[ AgentClass i’ Check 1=l
(=1 Anyhdin DolClick
(= BrowserChildR oot GetState
[=] BrowserChild lsChecked
[=] BrowserCottral SetState
[= Cantrol Toggls
= Uncheck
=] HtmlCheckBax Yerifuyalue ﬂ
=1 JavabwmtCheckBox LI
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Understanding SilkTest Basics

The following table provides additional examples of methods:

User Action Method Name
You click on a push button dick ()

You pick a menu item Pick ()

You check a check box Check ()

You clear a check box UnCheck ()
You type text into a text field Set Text ()
You read the value of a text field Get Text ()
You choose an item from a list box Sel ect ()

You count the number of items in a list box

Get I t enCount ()

You close a dialog box

Cl ose ()

You set the MainWin active

Set Active ()

You choose an item from a radio list

Sel ect ()

The built-in recovery system

The built-in recovery system is one of SilkTest’s most powerful features,
because it allows you to run tests unattended with confidence. The failure of
a single testcase shouldn’t stop the rest of your tests from running. With
SilkTest, when your application fails, the recovery system restores your
application to a stable state, known as the BaseState. This allows the rest of
your tests to continue even when a preceding test has failed. The recovery
system will be discussed in more detail in “Understanding How the Recovery
System Works” on page 110. You can also see the online Help for more

information about the recovery system.

12 Getting Started: A Tutorial




1 INTRODUCING SILKTEST
SilkTest Features

SilkTest Features

General application
testing features

SilkTest offers a complete solution for the automated testing of Web and
client/server applications. With SilkTest you can perform:

*  Functional, operability and regression testing
e Test planning and management using the testplan editor

« Database validation using DBTester
For more information about the capabilities of SilkTest, see the online Help.

Organization of resources within a project Projects organize all the
resources associated with a test set and present them visually in the Project
Explorer, making it easy to see, manage, and work within your test
environment.

Guidance via workflow bars The Basic Workflow guides you through the
process of creating a testcase, while the Data Driven Workflow assists you in
creating a data driven testcase.

Automatic completion within the Editor AutoComplete decreases the need
to type text into your 4Test files by automatically completing functions,
members, application states, and data types in the 4Test Editor.

Easy recording of tests The SilkTest Recorder gives you the option to create
window declarations “on the fly”, and helps you set up the recovery system.
By default with the DOM extension, the recorder now displays a rectangle
which highlights the controls as you go through your application, as a user
would. SilkTest records the appropriate verification statement in your test in
the 4Test language.

True object recognition Your application is seen by SilkTest as comprised
of discrete objects, with well-defined properties.

Unattended testing with built-in recovery system SilkTest intelligently
handles unexpected errors and automatically returns your application to the
desired state before running your next test.

Fully integrated testplan creation and maintenance You begin the
automated testing process by creating testplans. Testplans allow you to plan
and manage the testing of your application. Using criteria that you define,
SilkTest allows you to run only the tests you want from within a testplan.
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Additional features for
Web applications

Database testing capabilities SilkTest enables you to manipulate your
database directly using the Database Tester (DBTester). DBTester provides
direct access, using SQL, from a test script to any database supported by
ODBC drivers.

Full distributed testing You can test client/server applications in a
networked environment.

The following features are available when testing Web applications:

Browser and platform independence SilkTest supports popular browsers
on various platforms. You can create tests against one browser and use those
tests on different browsers, enabling you to test whether your application
works properly on multiple browsers. With minor modifications your tests
can support different browsers and different versions of a particular browser.
See the Release Notes for information on supported browsers.

Technology independence SilkTest works seamlessly with the different Web
technologies used to develop browser-based applications.

Multiple testing options using browser extensions SilkTest allows you to
view and test Web applications in two different ways, depending on the
browser you are using and your testing requirements. Using the Document
Object Model (DOM) extension, SilkTest is able to query the browser
directly for information about the objects on the Web page. Alternately,
SilkTest’s proprietary Virtual Object (VO) extension uses sophisticated
pattern recognition techniques to identify Web page objects.
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Understanding the Segue Testing Methodology

The six phases of the
testing process

Testing is more than just creating random test scripts and running them.
Testing is a skill that demands an organized, planned approach. A thoughtful
approach to automated testing ensures that your testing not only uncovers a
high proportion of defects but does so in a cost effective manner. Segue has
developed the QA methodology to help ensure your testing is performed
effectively.

SilkTest compliments the Segue Testing Methodology. This methodology
consists of six phases:

( Plan)»@aptm@ ’CCreate)’( Run D’CReporD’CTrackD

Phase |Action Description

I Plan Determine the testing strategy and define specific test
requirements.

11 Capture Classify the GUI objects in your application and build

a framework for running your tests.

1T Create Create automated, reusable tests. Use recording and/
or programming to build test scripts written in
Segue’s 4Test language.

v Run Select specific tests and execute them against the
AUT.

v Report Analyze test results and generate defect reports.

VI Track Track defects in the AUT and perform regression
testing.

A summary of each phase of the Segue Testing Methodology is provided
below.
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Understanding the Segue Testing Methodology

Phase I: Plan

Phase II: Capture

You begin the automated testing process by creating a testplan. A testplan is a
document that helps you plan and manage the testing of your application.
You develop testplans in SilkTest’s testplan editor. Structured as a
hierarchical outline, a basic testplan contains the following information:

*  Descriptions of individual tests and groups of tests. You can use as many
levels of descriptions as you want.

*  Statements that link the test descriptions to one or more testcases that
perform the actual testing of the application.

e Attributes, assigned to a specific testcase or group description. Attributes
are useful for grouping tests so that you can run or report on specific
parts of the testplan.

For large and complex software applications, testing every possible path is
not cost or time effective; you must identify a subset of all possible tests to
provide the highest coverage in the most crucial areas of the product. To get a
thorough understanding of the crucial areas of your product we recommend
that you review process documents such as:

e Customer Requirements
*  Design Specifications

*  Functional Specifications
*  Marketing Requirements

¢ Product Documentation

Tip Segue recommends, as good business practice, that you develop
a testing strategy through the development of a testplan before you
create your testcases. However, developing a testplan is optional.

In the capture phase you introduce SilkTest to the AUT by building a
framework for your testing. First you record a fest frame, which is a central
repository for information about your application. A test frame stores all the
data structures required to support your test scripts:

*  The URL for a Web application or the command line needed to invoke
the client/server application used by the SilkTest recovery system

¢ Constants and variables

e Descriptions, called declarations, for all the GUI objects in your
application
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Phase IV: Run

Phase V: Report

Phase VI: Track

1 INTRODUCING SILKTEST
Understanding the Segue Testing Methodology

After you have defined your test requirements and created a framework for
testing your application, you can begin creating testcases. A testcase
performs the following actions:

1 Drives the application to the state to be tested.
2 Verifies that the application’s actual state matches the expected state.

3 Returns the application to its original state.

The run phase consists of selecting one or more testcases and executing them
against your application. You have the option of running individual test
scripts, a collection of test scripts called a suite, or selecting specific testcases
(using attributes) in a testplan, or the entire testplan.

During this phase you review statistical information about the running of
each testcase. SilkTest automatically records the statistics in a results file
when the testcase is executing. From this results file you can generate
pass/fail reports.

The final phase is to identify defects in the application you are testing. You
will want to implement a defect-tracking system, to monitor your application
as it progresses through development and testing to ensure that the
application is performing as expected.

SilkRadar, Segue’s defect tracking system, offers all the features you need to
track your QA process. This tutorial does not cover the Tracking phase of the
Segue Testing Methodology. For more information about SilkRadar, contact
your Segue sales representative.
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SilkTest File Types

18

There are eight types of files used by SilkTest in the automated testing
process, each with a specific function.

File Type

Description

File Extension

Project

SilkTest projects organize all the
resources associated with a test set and
present them visually in the Project
Explorer, making it easy to see,
manage, and work within your test
environment.

The project file has a .vtp (Verify Test
Project) extension and is organized as
an .ini file; it stores the names and
locations of files used by the project.
Each project file also has an associated
project initialization file:
projectname.ini.

vitp

Testplan

An automated testplan is an outline
that organizes and enhances the testing
process; references testcases and
allows execution of testcases
according to the testplan detail; can be
of type masterplan or of subplan that is
referenced by a masterplan.

.pln

Test Frame

A specific kind of include file that
upon creation automatically captures a
declaration of the AUT’s main
window including the URL of the Web
application or path and executable
name for client/server applications;
acts as a central repository of
information about the AUT; can also
include declarations for other
windows, as well as application states,
variables and constants.

.nc
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File Type

Description

File Extension

4Test Script

Contains recorded and hand-written

automated testcases, written in 4Test
language, that verify the behavior of
the AUT.

.t

Data Driven Script

Contains data driven testcases that pull
their data from databases.

gt

4Test Include File

A file that contains window
declarations, constants, variables,
classes and user-defined functions.

.nc

Suite

Allows sequential execution of several
test scripts.

Text File

An ASCII file; can be used to store
data that is used to drive a data-driven
testcase; can be used to print a file in
another document (Word) or
presentation (PowerPoint); can be a
readme file to accompany your
automation; can be used to transform a

tab-delimited plan into a SilkTest plan.

xt

Results File

Is automatically created to store a
history of results for a testplan or
script execution.

.Ires

Initialization File

Stores attribute data and query
information; defaults to testplan.ini;
can be modified in SilkTest’s General
Options dialog.

.ini
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Exploring the SilkTest Window

Open SilkTest

The standard toolbar

Before you begin to create tests, you should familiarize yourself with the
SilkTest main window.

From the Start menu click Programs/SilkTest/SilkTest. SilkTest opens, with
the Basic Workflow bar enabled. The Basic Workflow bar guides you
through the process of creating a testcase. Using this workflow bar, you
create a project, automatically enable and test extension settings, configure
the recovery system, and record and run a testcase. If you want to turn off the
Basic Workflow bar, click Workflows/Basic.

_|ol x|
File Record Run Options Tools ‘Workflows  Help
D||E| (& 2] #)a]
[ =) Al ® bt
Open Project Enable Extensions  Set Recovery System  Record Testcase Run Teskcase

Linez 1 Cok 1 Level:1 v

The standard toolbar provides easy access to the most commonly performed
tasks. The type of file that is active determines what buttons are displayed
and available on the toolbar. The image below shows the standard toolbar
available for testplans.

GoTo Mark UnMark Run

New Save Copy Find Text  Move Left Source Line Testplan Compile Run Marked

Oplen Clut

| | | |
D& & =lel aln,] el ¢80 0-m-aa &£ b | e
| |

Paste Re;laeat Movel Right ~ Modify  Unmark  Find Find Run
Find Detail Line Next next Single
Marked error  Testcase

Note You can also execute some commands using shortcut keys.
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Using SilkTest with Web Applications

The challenges of
Testing Web
Applications

Multiple browsers

Multiple technologies

Testing Web applications poses more of a challenge to the QA engineer than
testing client/server or stand-alone applications, since Web applications:

e Must run as expected on various Web browsers on different platforms.

*  Can have dynamic content that may change on a weekly or even daily
basis.

*  Have dramatically inconsistent response times.

*  Use a wide variety of technologies.
SilkTest is optimized to face these difficult challenges.

People use different browsers on different platforms to access content on the
Web. Typically, you have no control over the browser or platform on which a
user runs your Web application. And browsers are not the same. For example:

» Different browsers display the same pages differently: they might align
and size buttons differently; they might render certain text, colors and
special characters differently; they might use different heights for table
rows. The differences can be dramatic.

» Different browsers have different message boxes and security dialogs.

» Different browsers support different technologies.

If you are providing your application on the Web, you might want to support
multiple browsers, rather than limiting your users to those of a particular
browser.

If you have made the decision to support multiple browsers, you’ll want to
make sure that your application works as intended and looks good on those
browsers. To that end you will need a Web testing tool that is browser-
independent, enabling you to see objects in a Web application, not just
images, and you need a tool that allows you to create tests against one
browser and run them against others. With SilkTest, you can do cross-
browser testing.

Web applications can be implemented using a variety of technologies. These
technologies are constantly evolving and new technologies are being
developed all the time. SilkTest enables you to test your Web applications,
regardless of how they are implemented and regardless of the technologies
that comprise your application.
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Using SilkTest with Web Applications

Dynamic content

Synchronization
issues

About browser
extensions

The Web demands information to be current. To meet this demand, the
content of many Web applications changes regularly, requiring your testing
tool be flexible enough to keep up with the changes to your application. With
SilkTest’s robust scripting language, 4Test, you can quickly modify your test
scripts to meet the ever-changing face of your application.

Response times in a Web application vary dramatically, depending on the
speed of the server, the speed of the client, network traffic, the speed of your
connection, what needs to be downloaded for a particular user, and so on.
That’s not a problem for SilkTest. SilkTest waits until your test page is fully
loaded before it continues.

The Browser Extensions

An extension is a file that serves to extend the capabilities of, or data
available to, a more basic program. SilkTest provides extensions for testing
applications that use non-standard controls in specific development and
browser environments.

Using the Basic Workflow, you can automatically enable and test extension
settings. You’ll have a chance to do this for the GMO application in Chapter
2, “Preparing to Use this Tutorial” on page 25.

Browser extensions enable you to test Web applications. Before testing your
Web application, you must specify the appropriate browser extensions on
your target and host machines. SilkTest includes the following browser
extensions, each of which is described briefly in this chapter:

¢ Document Object Model (DOM) browser extension
*  Virtual Object (VO) browser extension

You must tell SilkTest which extensions to load for each AUT—regardless of
whether the application will run locally or on remote machines. You do this
by enabling an extension on your host machine and on each target machine
before you record or run tests.

Once extensions are enabled for applications under test, SilkTest sends each
Agent the list of extensions to be loaded, and the Agent dynamically loads
the appropriate extensions for testing each application.

Before you can begin testing, you must determine which browser extensions
to enable for the applications that you plan to test.
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when you enable a
browser extension
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SilkTest’s Document Object Model (DOM) extension makes use of the DOM
standard developed by the World Wide Web Consortium (W3C). This
standard, currently supported by Internet Explorer (IE) versions 5.0.x and
higher and Netscape 6, allows external applications, such as SilkTest, to
query the browser directly for information about the Web page it is currently
displaying.

SilkTest’s DOM extension communicates directly with the Web browser to
recognize, categorize and manipulate objects on a Web page. It does this by
working with the actual HTML code, rather than relying on the visual pattern
recognition techniques currently employed by the Virtual Object (VO)
extension. For more information about the DOM extension, refer to the
online Help.

SilkTest’s proprietary Virtual Object (VO) extension uses sophisticated
pattern recognition techniques to identify browser-rendered objects. The VO
extension sees Web pages as they appear visually; it does not read or
recognize HTML tags in the Web application code. Instead, the VO extension
sees the objects in a Web page; for example, links, tables, images and
compound controls the way that you do, regardless of the technology behind
them. For more information about the VO extension, refer to the online Help.

When you enable an extension on the host machine, SilkTest:

*  Adds the extension’s include file to the Use Files text box in the Runtime
Options dialog, so that the extension’s classes are available to you.

*  Makes sure that the classes defined in the extension appear in the Library
Browser. SilkTest does this by adding the name of the extension’s help
file (browser.ht) to the Help Files For Library Browser field in SilkTest
General Options dialog and recompiling the help file used by the Library
Browser.

e Merges the property sets defined for the extension with the default
property sets. The Web-based property sets are in a file named browser.ps
in the Extend directory. The file defines the following property sets:
Color, Font, Values and Location. (For more information about property
sets, see the online Help).

When you disable an extension, SilkTest reverses the preceding actions.
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