- Optimizing Modular Test
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Introduction
Background on test automation approaches
What is a modular test automation approach

ne advantages of a modular test automation
pproach

ne pitfalls of a modular test automation
pproach

ow to enhance the modular test automation
pproach

Conclusion
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Record/Playback
Data-Driven
Modular
Keyword
Database



A modular test automation approach
decomposes the application under test into
functions or modules. The functions or
modules are linked together to form
automated test cases.

This approach is modeled after development
approaches such as functions, classes, or
web services.
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Automated Modules

Object Map/Repository
Data Files

Automated Test Cases
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"Test Name: Login Module
Description: This module will invoke the Flight Application and input the user name and password
Author David Dang

Date: 12282010

Invoke Flight Application
SystemUtil Run "C:\Program Files\HP\Quick T est Professionallsamples\flightiappifightda exe"

Login into Flight Apphcation

Dialog("Login") WinEdit{"Agent Name:"). Set datatable("Agent_Name" diLocalSheet)
Dialog("Login"). WinEdit"Password.").SetSecure datatable("Password" diLocalSheet)
Dialog("Login") WinButton("0K").Click

et S A R

'Test Name: New Reservation Module

Description: This module will input the information needed fo create a new reservation
Author David Dang

Date: 1252010

‘Setinitial condition for this module, click on new order button
Window("Flight Reservation") WinButtan("Button_5").Click

Input data for new reservation

Window("Flight Reservation"). ActiveX("MaskEdBox").Click 0.6

Window("Flight Reservation").ActiveX("MaskEdBox"). Type DataTable('Date_of_Flight".diLocalSheet)
Window("Flight Reservation"). WinComboBox("Fly From:").Select DataTable("Fly_From".dtLocalSheet)
Window("Flight Reservation") WinComboBox("Fly To"). Select DataTable("Fly_To" ditLocalSheet)
Window("Flight Reservation")WinButton{"FLIGHT").Click

Window("Flight Reservation").Dialog("Flights Table").WinButton("OK").Click

Window("Flight Reservation") WinEdit{"Name:").Set DataTable('Passenger_Name" dtLocalSheet)
Window("Flight Reservation").WinRadioBution("First"). Set

Window("Flight Reservation").WinButton{"Insert Order").Click
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i Object Repositony - All Object Repositories | ==
File Edit Object WView Toocls Help
o oo | Y Bn M X |4 PDE @ & B B & Fiten @ AllObjects

Action: | Action ~| Object Properties

=- g Test Dbjecis - Mame: |Lngir|
=1 0K Class: Dialog
fEE Lgent Mame Repository: IZ:\Dnmmerrts\Data\QTF’ Sample™Object Rep
[fEE Fassword: =

=1-[] Flight Reservation 1 Test object details |i|£|£|
% MaskEdBox Mame Value
,"’{:fé Threed Panel Control | Description properties
[+ £5| Flights Table o bendt Login

== Button nativedass #32770
=l Button_2 . .
=5l Button 3 iz owned window False
== Button 4 is child window Falze
= Butto r:l:' = Ordinal identifier
E=l Button_& Type . Value MNone
=l Delete Order = Additional details
=l FLIGHT Enable Smart Identification Falz=
=l Insert Order =7
=l Update Order
=5 Flv From
=E Fly To:
aeE Airline: =




Data Table

| b5 |
Agent_Name | Password | C | D |
1 Dawid 4b67315beb01f6735511fe 74b439eS9fda9839c7
2
3
4
5 Data Table
6
= . D2
8 Date_of Flight Fly_From Fly_To Passenger Name | E | F
p |n" [\, Global A ; 123010 London Denver IDawd :
3 |
4
5
6
7
3
¥ n_h|\ Global A Action1 A Action? [Login Module] A Action1 [Mew Reservation Module] /~




Start Page 4 |Create New Reservation 001 |

# Action | etk | Qshon |
ltem  Operation Value Documentation
4 Q; Action
@ Action [Login Module] Cal the Action1 [Login Module] action.

¢ Action [New Reservation Module] él:all the Action1 [New Reservation Madule] action.

StartPage | Create New Reservation 002 |

|@;Actinn1 :J @ Back | Q Show

tem | Operation Value | Documentation
4 g Action]
a Action1 [Login Madulg] Callthe ActionT [Login Module] action.

Eﬁ:::tinm [Mew Reservation I"-'h:u:IuIEe]EE j El':'all the Action [New Reservation Module] action.

W 4 » » ' Keyword View / Expert View /




Application under test (AUT) has well defined
functionality

Business objective (end-to-end) test cases that
test business rules and data variations

Over 100 targeted test cases

Test automation engineers with programming
background

Less than 200 automated modules to cover
AUT

QA team has control over test environment and
test data refresh



AUT is still under new development

Test cases that verify:
Single functionality
Application layout or objects

Back-end functionality (file feed or DB
verification)

Requires over 200 automated modules

Test automation engineers with limited
programming background



Mirrors most development processes

Development

Functionality is separated using functions,
procedures, web services, classes, eftc...

Functionality is called to create application

Data abstraction is used to pass data in and out
of the application

Coding processes and standards are established



Mirrors most development processes (cont’'d)
Test Automation

Functionality is separated into modules

Modules are linked together to form automated
test cases

Data abstraction is used to pass input test data

Scripting processes and standards are
established



Encourages Reusabillity

Automation modules can be used by multiple
automated test cases

Functionality is not duplicated in multiple
automated test cases

Test objects are shared across automated test
cases

Data are separated from the automated
modules

Separation between automation developer and
automation user



Reduced Maintenance

Single point of maintenance for:
Modules
Objects
Data
Most changes are made in the module or object

map/repository and not in the automated test
cases

Automated test cases act as “dummy” tests

Automation developers are responsible for
modules and objects change

Business testers are responsible for data

I'\I/'\f\lf'\ﬂl\f\
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Data Constraints
Passing data between modules
Date sensitivity
Unique data



Passing data between modules

S9N T U W=

'Test Name: Open Flight Reservation
Descrption: This modufe will use the order number fo open an existing Might reservalion.
Author David Dang

Data: 2120710

Input order number fo open an existing fight reservation
Window("Flight Reservation" ) WinMenu{"Menu").Select "File;0pen Order.."

Window("Flight Reservation").Dialog("Open Order") WinCheckBox("Ord A
Window("Flight Reservation").Dialog("Open Order") WinEdit{"Edit") Set DataTable("Order_Number" diLocalShee
Window{"Flight Reservation").Dialog("Open Order") WinButton("OK").Clic

M 4 » v Keyword View ; Expert View /

Need order numer from New Reservation Module

Jata Table

Al

~Order_Numbef:

BT |

Cc

1




Date Sensitivity

&2 Flight Reservation - a =
File Edit Analysis Help

EIREIME=

Flight 5 chedule:

?

Must be future dated

ate af Flight:
1243010

Fly Ta:

Drerrver ﬂ |L|:-n|:||:|n ﬂ

Order Information:

Flight o Departure Time: Auriveal Time:

|2I]252 0712 &k 02:23 P

I ame:

|Da~.-'i|:| Tickets:
Clazsz: Frice:
* First (" Business ™ Economy

Tatal:

Update Order Delete Order

Crder Mao:




Unique Data

L2 Flight Reservation

File Edit Analysis Help

Update Order Delete Order

EIE BRI EE

Flight 5 chedule:
Drate of Flight: Fly From: Fly To:
112/30/10 Derver | |London
P Can only have up to 4 tickets
Flight MHao: Departure Time: Arriveal Tirme:
|20252 [07:12 i [02:23 Ptd
M arme:
| D avid

Clazs:

{* First " Business " Economy




Not Flexible

Accommodate multiple functionalities within a
single module

Application branching
Data targeted functionality

| Cpen Crder E=RRCN X |
Search Results a_ "
— Search n
I™" Customer Name Customer Order Airline Flight Ma.
[ Flight Date
_
[ Order Mo
| ok | Cancel
|

OF. | Cancel |
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"TestName: Open Order by Order Number

Descrption: This module will use the order number to open an existing fight resenation.
Author David Dang

Data: 272070

Input order number fo open an exrsting fight resenyation

Window("Flight Reservation").WinMenu("Menu").Select "File;Open Order.."

Window("Flight Reservation").Dialog("Open Order)WinCheckBox("Order MNo.").Set "OMN"

Window("Flight Reservation").Dialog("Open Order") WinEdit("Edit").Set DataTable("Crder_MNumber",dtLocalSheef)

Window("Flight Reservation").Dialog("Cpen Order" ) WinButton("OK").Click

TestName: Open Order by Name

Descrption: This moduwe will use the name fo open an existing fight resen-ation.
Auvthor Davwid Dang

Date: Z/T2070

Input name o open an existing fight resenyation
Window("Flight Reservation”).WinMenu("Menu"). Select "File:Open Order.."

Window("Flight Reservation").Dialog("Cpen Order ) WinCheckBox{("Customer Mame").Set "OMN"
Window("Flight Reservation").Dialog("Open Qrder ) WIinEdit{"Edit_2").Set DataTable("Customer_MName".dtLocalSheet)

Window("Flight Reservation").Dialog("Cpen Order).WinButton("OK").Click
Window("Flight Reservation™).Dialog("Open Order").Dialog("Search Results") WinButton("OK").Click

LoNHORLNS

"TestName: Open Order by Name and Date

Descrption: This module will use the name to open an existing fight resensation
Author David Dang

Date: 2/ 12070

Input name and date to open an existing fight reservation
Window("Flight Reservation”).WinMenu("Menu"). Select "File;Open Order.."

Window("Flight Reservation").Dialog("Open Order") WinCheckBox("Customer Namea"). Set "OMN"

Window("Flight Reservation").Dialog("Open Order ) WinEdit("Edit_2").Set DataTable("Customer_MName".dtLocalSheet)
Window("Flight Reservation").Dialog("Open Order") WinCheckBox("Flight Date"). Set "OMN"

Window("Flight Reservation").Dialog("Open Order).ActiveX('MaskEdBox"). Type DataTable("Date_of_Flight".dtLocalSheet)
Window("Flight Reservation").Dialog("Open Order") WinButton("OK™).Click

Window("Flight Reservation").Dialog("Open Order").Dialog("Search Results").WinButton("OK").Click



Not Easy to Logically Break Down Modules
Most applications have complex functionality

Dynamic sections within application that can
change from day-to-day

Sections that get repeated on every window or
page
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Verification Overlapping
Verify everything within a module
Verify nothing within a module
Create separate module just for verification



10:  Window{"Flight Reservation").ActiveX("MaskEdBox").Click 0.6

11:  Window{"Flight Reservation").ActiveX("MaskEdBox"). Type DataTable("'Date_of Flight'.diLocalSheet)

12

13 | Veniy Date of Flight

14:  vDateOfFlight = Window{"Flight Reservation").ActiveX("MaskEdBox").GetROProperty (" Text")

15: M vDateOfFlight = DataTable("Date_of_Flight".dtLocalSheet) Then

16: ReporterReportEvent micPass,"Verify Date of Flight", "The displayed date of flightis correct. The value is " &vDateOfFlightd. "."

17. Else

18 Reporter.ReportEvent micFail,"Verify Date of Flight", "The displayed date offlightis incorrect The expected value is " &DataTable("Date_of_Flight" dtLocalSheet)8 " and the actual value is "&vDate OfF
190 Endlf

20

21:  Window("Flight Reservation")WinComboBox("Fly From:").Select DataTable("Fly_From",diLocalSheet)

22:

23 'Veniy fly from

24: vFlyFrom = Window("Flight Reservation")WinComboBox("Fly From:").GetROProperty ("Value")

25 H vFlyFrom = DataTable("Fly_From" dtLocalSheet) Then

26: Reporter ReportEvent micPass,"Verify Fly From", "The displayed fly from is correct The value is " &vFlyFrom&"."

27.  Else

28: Reporter ReportEvent micFail,"Verify Fly From", "The displayed fly from is incorrect. The expected value is " &DataTable("Fly_From".dtLocalSheet)& " and the actual value is "&vFlyFrom& "

Gt Page 4 Create Mlew Resenvation {m\ S —
J@,Adinnl j Btk | Q Shaw J@A{tiunl ‘:J {aBark | O\ Show
tn \Opeon e Documertain | [kn Opeslin Vil Documertzon
VQMUM v@;k‘tiom .
- on g o] Colte A ! o o Cal e Ao g Mo con,
A A ! e Resenvaion o {Calthe Acton [New Reservaton Modue] action

ion’ [Ne

Action [N

040 Keyword View | ExpertView /




Develop guidelines to break up module:

[
L3
6
®
[

Develop data strategy to handle dynamic dafia
i

Use “keywords” to enhance the module

Use flags for logical branching



|dentify rules to break up modules
Each window/page
Repeated components within a window/page
Grouping of functionality within a window/page
Section within a window/page

Combining small windows/pages into one
module

Establish modules inventory
Assign priority to each module

Understand the effect of data variation on the
module
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|dentify data constraints
Date, e.g., application only accepts future date
Unigue data, e.g., SSN, Account number
Existing data from database

Develop algorithm to generate data
Incorporate method into data file
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Date Algorithm

1 ‘Check to see ifthe value enter fs 2 correct dale
2 vCheckDate = IsDate (DataT able("Date_of_Flight".diLocalSheet))]
3
4 li vCheckDate Then
5 Set date info date of filight
6 Window("Flight Reservation"). ActiveX("MaskEdBox"). Type DateTable("Date_of_Flight".diLocalSheet)
7. Else
8 ot we need fo forward the date from current date
9 vCurrentDate = Date
10: viMewDate = DateAdd(d DataTable("Date_of_Flight".diLocalSheet), vCurrentDate)
11: Window("Flight Reservation"). ActiveX("MaskEdBox"). Type viNewDate
12 End If
13
J Date_of Flight B Date_of Flight B
12/30/201010 15 !

L M =
Wk =



Develop Action keywords to establish intent
Input
Verify
Query
Use conditional statements to drive scripting
Incorporate method into data file



Check Action fo determine script path
lf DataTable("Action” dfLocalSheef) = "Input’ Then
It DataTable("UserName" diLocalSheet) <> ™ Then
Dialog("Login") WinEdi{"Agent Name:").Set DataTable("UserName" diLocalSheet)

It DataTable("Action” diLocalSheet) = "Verify" Then
vUserName = Dialog("Login") WinEdit("Agent Name:"). GetROProperty("Value")
ltvlUserName = DataTable("UserName") Then
Reporter ReportEvent micPass,"Verify User Name","The displayed username is correct The value is "&vlJserNamed""

Reporter ReportEvent micFail,"Verfy User Name","The displayed username is incomect The expected value is "8DataTable("UserName")&" and the actual value is "&vlJserNamed""

W4 v w Y Keyword View ) Expert View /

Example of using keyword to enhance the module

1:

2

3

4

5 Endlf

6 Else

7

&

9

10:

11: Else

12

13 End If

14 EndIf
Jata Table
oA Ve

Action

1 |Verfy

2 |Input

3 Very

4 lInput

(| » [\ Global A, Actiont /

UserName Password OK_Bution




Determine area within the application that
needs logical branching

Payment Type, e.g., Credit Card, PayPal, Bill me
later

New objects are activated based on data input
Radio group selection

Use conditional statement to drive scripting
Incorporate method into data file



Example of using flag to handle payment type

9.

10:
11:
12
13
14:
15:
16:
17

Check Payment Type fo determing objects that will need input
I DataTable("Credit_Card_Flag" dilocalSheet) = "Yes" Then
Window("CheckOut") WinCheckBox("Credit Card"). Set "ON"

Select Case DataTable("Credit_Card_Type")

Case "Master Card"
Window("CheckOut") WinCheckBox("Master Card").Set "ON"

Case"Visa"

Window("CheckOut") WinCheckBox("Visa") Set "ON'

Case "American Express'

Window("CheckQut") WinCheckBox("American Express").Set "ON"

End Select

Window("CheckQut") WinEdit{"Credit Card Number").Set

Else

I DataTable("PayPal_Flag" diLocalSheet) = "Yes" Then
Window("CheckOut") WinCheckBox("PayPal") Set "ON"

End f
End If

Wb n Keyword View ), Expert View /

Data Table
AT [Yes
Credit_Card_Flag Credit Card_Type Credit Card Number Expiration_Date Security_Code PayPal Flag PayPal Account PayPal_Password
1 [Ves Visa 12341234123412%4 06/2015 212/No




1
o
)
1

The benefits of using a modular test automation
approach are enormous. However, It requires:

Treating test automation as a development
project

Advanced planning from test automation
team

Understanding of upfront cost vs. long-
term return

Dedicated resources
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