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Introduction

There has been many automated software testing process existing
and being developed by huge number of testing professional.
Automated testing slowly becoming a necessity as the demand for
low turn around time and high quality.

There are different regression testing tools (Win runner, Robot, QA
Run) based on GUI and type of application (Client Server, Web
application). The major focus or issue lies in implementation of
these off the shelf product in a customized way. This approach is
one step in the direction of recording and allows you to create test
cases. It provides a guide to write test cases in a customized way. It
uses the keyword and commands generated based on event
triggered on each field, form, page in the application. This is one of
a cost effective approach for automated testing solution.

The purpose of this paper is to provide a clear understanding of
what is required to implement automated testing successfully. We
had provided details steps involved in generation, standards
followed for creation of the framework that can be used with any
regression-testing tool. We had provided the templates, execution
flow reporting used and Testing process followed for
implementation of this framework.

2. Automated Regression Testing framework

1.Approach

The Regression Testing framework is based on the “Test Plan
Driven" method (a.k.a “Key-word driven). In this method, the
entire process is data-driven, including the functionality. The
Actions/Methods (keywords) control the processing. In this
approach a web interface is used to generate the test plan and
test cases. Which are then stored in the form of tables in a
Database.
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2.Architecture

Following block diagram shows the components of the regression-
testing framework:

Business Functions Script

Reporting

Navigation utility
Framework _a

_4J_,_

Excel File Database Update

The Framework constitutes of the following main components,
which are explained in the sub-sections given below:

® Driver Script

¢ Controller Script

© Business Function Script

o Utility Scripts

* Reporting Framework

1.Driver Script: The Driver script is the main startup script. It
performsinitialization and then calls the Controller Script.

2.Controller Script: The Controller script calls the Generic scripts
associated with Business function to perform the Test Case
actions and verifications.

3.Business Function Script: The Business Function script would
perform the following tasks:

e This script performs application specific business testing
based on the testing scenarios as given in the test cases
spreadsheet by calling appropriate utility scripts to perform
specificactions

4.Utility Scripts:

The Utility scripts would perform the following tasks:

e Utility scripts would perform any particular task based on the
objectsactive in the open window e.g.

- Input utility scripts would let the user input data in
controls

- Action utility scripts would perform any actions
on the windows or controls

- Verify utility scripts would validate the values retrieved
from the data sheet with the values in the controls.

- Navigation utility scripts would provide navigation
related functionality to the user

5.Reporting Framework:
The followings are the importance for the Reporting Framework:
1.Reporting Results: The Reporting framework would
provide generic methods to generate test results/reports for the
performed tests. The reports would be stored in a standard Excel
format.
2 Test Entities Maintenance: The Reporting framework would
provide a mechanism to maintain the list of all the Test Entities
(i.e. Test Cases), their relation and their corresponding version
history. The Test Entities would be read from the corresponding
folders on the hard disks to retrieve the following information:
* Name (File name)
* Description
* Version History
- Version # (Major & Minor)
- Date
- DeveloperlD
- Change Description
3. Configuration file relates to Framework Settings
A Configuration file would be created to define the settings
related to the Framework. All the parameters that help the
framework to execute are specified in the Configuration file
along with their values. The Framework reads the value of these
parameters on execution and maintains that settings.
E.g. "Execute using XLS or Database (Specify XLS for Excel or DB
for Database).
4.Benefit to execute from SQL Server Database over excel sheets
The Framework provides the benefit to create/execute/maintain
the Test Entities (Test Plans and Test Cases) from standard Excel
format or SQL Server database. If the framework uses the Excel
format then a folder location where test entities reside needs to
be specified in Configuration file based on which the Framework
reads the test plans [ test cases.
Using SQL Server as database a Web Interface(PHP) is created
that stored and retrieved the test plans / test cases details from
the database. The Web Interface provides the following benefits:
* Global repository where data stores in the SQL Server
database
* An intelligence mechanism that helps the users to create
the test cases by automatically reads windows/objects
from the selected GUI Maps file
° Provide the user authentication and security
administration feature
* Provide the criteria where users can schedule the execution
of the framework.
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5.Web Interface to create/maintain Test Plans and Test Cases

AWeb Interface (using PHP and PEAR) created to maintain test plan [ test case in SQL Server tables. This application will be invoked from web
browser e.g. Internet Explorer. Following sample depicts the screen layouts of application:

[Test Case]
IMatme | TestCase_SignCn
Description | Sign On Test Case |

Deprecated (Y1)

Dependent Test Case(s) | |

Wersion Mumber Date 17 Apr6 Developer Iy WITT

Change Description | Initial Versiom |
TA indow Field Labkel Eow | WValue | hethod | Test Case Description
winFrelogin binCE ButtonClick | Click on the "0 button inthe Pre Login windowr.
winlosin et TTserlame Userl Textinput | Frter wser] ' in User Mame testhesc of the Login windowr
vrinLogin P assaryd it Testinpt | Eatter 'mit' in Passwoed testhenr of the Login windov. 1

Test Case Screen

[Test Plan]

Tame | TestPlan_SiznCm

Trescription | Sign Om Test Plan |

Deprecated ¥/
Wersion Mumber Drate Developer I HIIT

Change Description | Initial Versico |
Test Case f Test Plan MName Description Ilodule IMame
TestCase_SiznOn Perform Sign On Cormmon

Test Plan Screen

Whil ti TestC Test Plan’, following SQLS tabl
ile creating a Test Case/ Test Plan’, following erver tables Ty
will be updated respectably:
* Test Case @
[TESTCASES]
[TESTCASEDETAILS] - a new table for Test Case's information ﬁ TestCasaDotails
[TESTENTlTYHlSTORY] TestCase_MName
[TESTCASEDENDENCIES] R
Labiel
Ve
* TestPlan hiethiod

TestCaze_Description

[TESTPLANS]
[TESTPLANDETAILS] - a new table for Test Plan's information
[TESTENTITYHISTORY]
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6.Report Design/Template
The following figure presents the schema design to support the results of the Reporting framework.

Test Results

Execution DateTime \npplicatiun Name |npplicatiun Version \User D \TeﬂPIan Name
(ct 27 2006210619 CRORD FMS 40140 (Buld 5320m)  user] TestPlan_Contraller

Test CaseMame  Window [Fet Sub-Field |Row IValue |Method Test Description Result[Message Remarks
TestCase Signln winFreLogh bin0K. ButtonClick Click 01K i the Pre-Login window Pass  |Bulton Click pertormen successhull for - b0

TestCase Signln winLogin {ntllseMlame userl | Testinput Enter & coriect ussrid Pass |Inpuk sucoessulfor Yalue - userl

TestCase SignOn | winLogin P assword lint | Testinput Enter a cariect password Pass |Inpuk succassul for Yalue - int

TestCase Signln userl it SpecityMSUserlame | To et User Mame iom which the FM5 application logged | Pass | User's credential stored

TestCase SignOn | winLogin bin0K. ButtonClick Click (1K in the Login window Pass  |Bulton Click pertormen successhull for - b0
TestCase Sigiln winPastLogin ButtonCick Click (1K to close the Post Login window Bulton Click perfarmed successhll for - b0

Excel File name format - <TestCase Name> DDMMMYYYY_HHMMSS.XLS

7.Templates
Test Plan
The Test plan is used to determine the sequence of the top-level test scenarios or test cases, which need to be executed. The figure given
below presents the sample test plan and describes the various columns available in the test plan. Each row in the test plan documents a test
case/scenario, which is specified by the name of the Business Function test case.

Description of Test Plan Version No. Of Test Plan Creation/Modification date Developer Id

v

Description |
Recipe Test Plan |
Yersion Ho. | x Date | Developer 1D | Ch e Description
1.0 [ 12-Dec-05 | Dervl
TestCase/Plan Hame Description Module Hame
TestCase_Signon Perform Signon kems
TestCase_ttemGery tem Guery Ceeithout Sdvance Guery Cption) hems
TestCase_RCPT_001 Creation Of Recipe kems
TestCase_RCPT_00Z2 Recips WWith MNo Wsight Uofhd Defined h=ms
TestCaze RCPT_003 Crestion Of Recipe with Mo Ingredients, Walidating Green Check hems
against Recipe button
TestPlan_Controller _UOFMT Test Plan Controller for Unit of Measurement
TestCasze_RCPT_004 Adding, Inserting, Removing Ingredients And Instructions hems
Name of Test Description of Test Internal Column Change Description
Plan/Case Plan/Case name excel file /GUI for Test Plan
Map file name

Generic Business Function Test Case

The business function test case template is a generic test case template, which can be used to prepare automated data-driven test case for
any test scenario. The figure given below presents the sample test case. The figure also describes the various columns available in the generic
business function test case. Each row in the Business Function script contains an action/method, which needs to be executed by the script.
Along with the action/method, the row contains information about the window and field on which the action has to be executed and the

corresponding value on which it needs to act upon.
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Specifies the
window name on
which the action

Specifies the sub-
Field (Label) name
internal DataWidnow

Specifies the
Method/action,
which needs to be

Specifies the brief
description of the
Test Case

needs to be column on which the performed.
performed action needs to be
Window Field SubField| Row Value Method Test Case Description
1 |winPre_Login [bthDK ButtonClick |Click OK in the Pre-Login window
2 |winLogin il )sername x Textlnput  |Enter an incorrect userid
3 |winLogin btPassword XX Textlnput  |Enter an incarrect password
4 |winLogin htnDK ButtogClick | Click OK in the Login windaw
5  |winErrors htnOK A Button Click TSlck OK on the Error message displayed afterinvalid login.
6 |winLogin tetl)sername X Textnput  |Enter an msaect userid
Specifies the field Specifies the row in case of a table, for Specifies the value, which needs to be
name on which the which data needs to be input/verified. input/verified
action needs to be Specify 0 (Zero) to work with current . String should be left aligned.
performed selected row. *  Numeric should be number.
| Description of Test Case /I/I/Version No. of Test Case feation/Modification date eveloper Id
Desl:np(lun /
Testt:ase _UOFMT_002
Version Ho. ‘ Developer 1D |Change Description
10 | 12-DecD5 | Dev2 |
Window Field Label Pow (Value Method Tes}‘Qase Description
winSubhdain I=tList 5] Selectvalue (Select ths Gth ttem (.e. kems) from the vedical list displayed in the
Application Main window.
winSubhiain 1stTres 1 Daubleclick [Select the 1 sth&m (1.2, tem Maintenance) from the vertical list
displayed in the Alplication Main swindow
winttems rodoOpenEzistingttem i} Selectalue (Click on the "Open amNGxisting tem" radio button in the tems window.
winttems ktrCk, ButtonClick  [Click on the O button to Iabn\ch the tems screen.
wwintemSearch btnClearall ButtonClick  (Enter & carrect Mame of tem.
wintemSearch e Figlis Select Fisld 1 Selectvaiue (Click on the 1t entry in the 15t colwon in the selection criteris fislds
table (e, Mame)
wintemSearch i Criteria From 1 BANANAS FRESH |Textinput Erter the criteriza (e, BAMANAS FRESHNG the "from_valus" column in
the Criteria table.
wwintemSearch htnok ButtonClick  (Click on OK button to tem Maintenance Windﬂ\b\

8. Test Execution Flow
This section describes how the Regression Testing framework
would work. The following are the sequence of steps that would
be carried out when the framework would be used to carry out
regression testing:

The Driver script (TSL script) would first be loaded and executed.
The Driver script would carry out the necessary initializations for
the framework, Reporting framework. The Driver scripts would
read test plans name and then would pass each test plan to
controller script for further execution.

The Controller script (TSL script) controls the sequence of
execution of the test cases/scenarios through an associated test
plan/data. The test plan is created in an excel spreadsheet or
using the web interface. Each row in the test plan documents a
test case/scenario, which is specified by the name of the Business
Function test case, which needs to be executed by the Controller
scriptalong with a brief description of the test case.

 The Controller script reads the associated test plan starting from

| Change Description for Test Case

the 1strow. The Controller upon reading the name of the test case
from the test plan spreadsheet then loads GUI map file. After that
invokes the Business Function script passing it the name of the
associated Business Function test case.

The Business Function script opens the test case spreadsheet,
which was passed as parameter from the Controller script. Each
row in the Business Function script contains an action/method,
which needs to be executed by the script. Along with the
action/method, the row contains information about the window
and field on which the action has to be executed and the
corresponding value on which it needs to act upon.

The Business function script upon reading the action/method
from the test case invokes the corresponding utility script passing
dtails about the window name, field/sub-field name and value.
The utility script executes the desired action and returns the
control back to the business function script, which then starts
processing the next in the test case. The business function script
continues to process each row in the test case till a blank row is
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encountered upon which the control is transferred back to the
Controller script.

© After the Business function script completes execution, the
controller script starts processing the next row in the Test plan.
The Controller script continues to process each row in the test
plan till a blank row is encountered upon which the control is
transferred back to the Driver script. The Driver script then
performs any completion actions like unloading any compiled
modules, closing/terminating the Reporting framework, etc.

® During execution of the framework, in case if any test case is
stopped, the framework would read the dependent (child) test
cases information and would store into an array along with the
parent test case.

9. GUI Map verification

To perform GUI Map verification between various builds of the

application, the framework would provide method(s) to read the
specified window of the FMS application. This method would
traverse through all the available controls/objects contained in
the specified window and would compare the same with the GUI
map file.

The user can specify the sequence of steps to traverse through the
entire application in a test case (as per the existing test case
template). Besides containing the sequence of steps for
traversing, the test case would also provide data/steps to
enable/activate certain disabled elements. The GUI verification
test plan/cases would be prepared separately.

E.g. the following test case depicts how, while traversing the
application, checkpoints can be placed in the test case for
performing GUI verification.

In this example, a call to a method named "verifyGUIMap"

Window |Field |Sub-Field |[Row |Value [Method |Test Case Description

winPrelogin hitriok ButtanClick Click QW in the Pre-Login windoww

RO wverifyGUIMap  Werify windowyiobject of Lodin T e TR —
winLoggin tatl lzerMame uzer!  Textinput Erter & correct userid

wwinLogin txtPazsword init Texdinput Enter a correct password

wwinLogin btk ButtonClick Click QW inthe Login window

winPostLogin kiRl ButtanClick Click QW to close the Post Login window
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[Window Field Sub-Field |Row |Walue (Method Test Case Description Result (Message

winPreLogin btk BrttorSick [(w i) | 1= o = W | | P Brottorr i cfll fﬂr-dbto}(\
il werityGUIMay “Werify windowiobject of Login wincow: Fail hes control (Push button) found

wwinLogin [t izerMame user! | Textinput Enter & correct userid Pass  |Input successtul far Yalue - user!

winLogin txtPassword init Textinput Enter & correct password Pass  |Input successtul for Yalue - init

winLogin btnOk ButtonClick Click Ok in the Lagin windaw Pass  |Button Click performed successtully for - BinOk
winPostlogin_[BtnOK ButtonClick Click Ok to close the Past Login window Pass __|Button Click perfarmed successfully for - O

instructs the framework to perform GUI verification on
“winLogin" window and then report the comparison/verification
results (as shown below). This report would be generated for GUI
verification only.

3. TESTING PROCESS

GUI Map preparation

When WinRunner runs tests, it simulates a human user by moving
the mouse cursor over the application, clicking GUI objects and
entering keyboard input. Like a human user, WinRunner must learn
the GUI of an application in order to work with it. WinRunner does
this by learning the GUI objects of an application and their
properties and storing these object descriptionsin the GUI map.
When WinRunner learns the description of a GUI object, it looks at
the object's physical properties. Each GUI object has many
properties, such as “class,” “label," "width,” "height”, "handle,” and
“enabled”. WinRunner, however, learns only a selected set of these
properties in order to uniquely distinguish the object from all other
objectsin the application.

WinRunner uses a logical name to identify each object: for example
“Print" for a Print dialog box, or "OK" for an OK button. The logical
name is actually a nickname for the object's physical description.
The physical description contains a list of the object's physical
properties: the Print dialog box, for example, is identified as a
window with the label "Print". The logical name and the physical
description together ensure that each GUI object has its own
unique identification.

The user/tester would first need to create a GUI map by using the
GUI Map Editor to learn the properties of an individual GUI object,
window, or all GUl objects in a window. If the GUI of the application
changes during the software development process, the tester can
use the GUI Map Editor again to learn individual windows and
objectsin order to update the GUI map.

For creating the GUI Map File, the tester would need to teach
WinRunner the information it needs about the properties of GUI
objects by clicking the Learn button in the GUI Map Editor to learn
the properties of an individual GUI object, window, or all GUI
objects in a window. The tester should however use User- Friendly
logical names while creating the GUI map file so that it is easier to
correlate to the actual fields/windows while developing the test
plans.

To improve performance, the tester should use smaller GUI map

files for testing your application instead of one larger file. The
tester should divide the application's user interface into different
GUI map files by window or in another logical manner e.g. module
wise GUI Map file.

Test Plans preparation

After preparing the GUI maps for the screens for which testing

needs to be performed, the corresponding Test plans need to be

prepared. The Test plans need to be prepared using the web
interface defied in earlier sections.

Test Plan preparation

The Tester would need to first identify at a high level the various

testscenarios which would need to automated and executed. These

scenarios would then need to be generated using the web interface
in a Test plan format. Each Test scenario would correspond to one
row in the Test plan and would provide the following details:

* The name of Test Case, which needs to be executed for the Test
scenario.

© The name of internal column/GUI map file. The name of both files
should be (Internal map/GUI map) same for each module.

Business Functions Test Cases preparation
For each of the test scenarios identified in a Test plan, the tester(s)
would need to prepare individual test cases to be generated using
the web interface as per the template discussed in the earlier
sections. Each row in the Business function test case would
correspond to a test case specifying an action that would need to
be performed on a specific window and field and would contain the
following details:

* Window: Name of the window on which the action needs to be
performed. Please note that the name of the window should
exactly be the same as defined in the corresponding GUI map file,
otherwise the Testing framework would not be able to find the
same. Therefore, it is important to provide a user-friendly logical
name, which maps to the actual physical window name so that
the tester can easily correlate to the actual window.

Field: Name of the field on which the action needs to be
performed. Please note that the name of the field should exactly
be the same as defined in the corresponding GUI map file,
otherwise the Testing framework would not be able to find the
same. Therefore, it is important to provide a user-friendly logical
name, which maps to the actual physical field name so that the
tester can easily correlate to the actual field on the screen.

* Row: Number of the row on which the action needs to be
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performed. Since the application contains many screens, which
comprise of a tabular/grid like controls, the Row column in the
Test case template can be used to specify the row number on
which the action has to be performed.

* Value: The actual value, which needs to be input or verified needs
to be specified in this column. For some of the methods, the value
column would contain multiple values separated by a pipe ()
symbol.

* Method: Name of method/action, which needs to be performed.

® Description: The Description is a textual brief description of the
test case being documented. Please note that the description is
optional i.e. the Testing framework does not process it. However,
including the description increases the readability of the Test
case.

4. Other Details

Advantages

This method has following advantages:

1.Flexibility in terms of:

* Data
* Flow control
* Re run flow multiple times

2.Low Maintenance Effort of scripts (One time effort).

3.No WinRunner Scripting knowledge required for majority of the
users for using the framework.

4.0nly one WinRunner license required for running the scripts from
a single machine. The users/testers can develop the test
plans/data without using WinRunner.

5.Testers can easily generate test plan since the test plan follows a
logical flow of actions and can be easily created in Excel or by
Web Interface.

6.0ne Data template for the entire test plans. Therefore, the testers
need to understand only one template.

7.The Test Plan can also be written in Spreadsheet format
containing all input and verification data. Tester needs to write
thisonce, which can be reused with the test plan name.

Disadvantages

1. Initial development of the function and utilities are costly and
timeconsuming activity, which any developer can do after
analyzing the application. This is applicable to most of the GUI
based regressiontesting tool.

2. Tester needs to learn "Key Words", when & where to use it. The
framework generates how to use these key words in a systematic
way. Initially it could be time-consuming, and may have some
impact on development of this Test Plan.

NIIT

5. Summary

¢ |dentify clear goals and reasonable expectations as to what can
and what cannot be accomplished with automated testing.
- ldentify the risks of failure and time required to generate
framework
- ldentify test cases that can be automated which may
include both simple and complex scenarios so that maximum
coverage isattained with minimum number of test cases.
 |dentify the acceptance criteria for automated testing
framework that is require to be generated. Collect and
understand the requirements for successful with automated
testing
- Optimal usage of the tool
- Effective usage of the tool
- Regression test cases need to be identified before automation.
Any undocumented procedure cannot be automated at run
time. There must be:
- Test cases with details steps followed and expected
results documented.
- Atestenvironment with a recreated at any point
* Adoptasimple and cost effective methodology.
- In long run record/playback is too costly to maintain and is
effective in case of migration of backend application.
- Functional Decomposition method is useful but costly too.
- Test Plan driven method is the one of the cost-effective
approach with:
- Aminimum number of automated scripts
- Few technical personnel
- Minimal training for the manual testers
- Easily readable Test cases for both automated & manual
testing

For more information, visit at www.niit-tech.com or contact it.solutions@niit-tech.com
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