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1. What is Test Automation Framework?

Suppose you are given a task where you have to automate some test cases for an
application. When you are finished automating the application, what would be
your expectations from the scripts you have created? Wouldn’t you want that —

v' the scripts should run as intended without any issues.
v’ the code and the flows should be easy to understand.
v’ the scripts should be easy to maintain in case of any changes.

All the above points can be achieved by using a proper Automation Framework.

An Automation Framework is a set of guidelines that you can follow during test
case scripting to achieve the above mentioned results. This set of guidelines can
be anything such as —

v’ Specifying the folder structure that will be used for storing test cases,
function libraries, object repositories and data sheets.

v’ Deciding the format of the data sheets i.e., how )
NOTE: These are just a set of
the data sheets would be grouped and how the | gidelines and not some rules
scripts will access these data sheets. that should compulsorily be

. . . followed. Even if you don’t
v’ Following proper coding standards and using foIIowanyofthese;uidelines

comments so that the code can be understood | you would be able to come up

easily byanyone with test scripts that would
) run perfectly fine. But you

v’ Using reusable functions wherever possible SO | might not have the additional

that lesser amount of rework is needed in case of | advantages like readability of
code, ease of maintenance etc.
any changes

Following the guidelines (that you have set) consistently during the creation of
the test scripts would result in the creation of an end product (your Automation
Framework) that will include all the features which you had targeted for.
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2. Different types of Frameworks used in QTP

QTP FRAMEWORK TYPES
D QTP Linear Framework QTP BPT Framework
QTP Modular Framework QTP Hybrid Framework
QTP Data Driven Framework QTP Keyword Framework

3. Linear Framework in QTP

Linear Framework is the framework where you write the scripts in a step by step
manner as depicted in the test case flow. In this type of framework, you don’t
create any functions and all the steps are written one after the other in a linear
fashion. Suppose you have a test case with the following flow -> Login > Create
Order -> Logout, the test script for this will be written as —

1 Lagm fa tha Applicatian

e Browser("Br).Fage("Fg").\WebEdit!"LserMame") Set "abc"
3 Browser"Br.Fage("Fg") WebEdit("Fassword"). Set "abc"
4 Browser"Br.Fage("Fg").\WebButton{"Login™). Click

i Browser"Br.Fage("Fg").Swnc

b:

i ‘Coda far craaia ordar

8: Lo

5 Lo

10:

11: Lagout

12 Browser("Br).Fage("Fg").Link{"Logout™).Click
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3.1 Components and Workflow in Linear Framework

Following diagram illustrates the components and the typical workflow of
the Linear Framework in QTP.

e

QTP Test Scriptl plus
Local Object Repository

LYI®

QTP Test Script? plus
Local Object Repository

LYI®

QTP Test Scriptd plus
Local Object Repository

“w-.“
.1“\“
=
.................... = @ Application under Test
.l/-':?
.-/.'
.-/l'

Here each test case has its own local object repository and the data is hard-

coded in the script.

3.2 Advantages of Linear Framework

v' Automation expertise not required as record and playback method
can be used to create scripts.

v’ Fastest and easiest way to create test scripts.

v Understanding the framework flow is very easy as the scripts are
written in a linear manner.
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3.3 Disadvantages of Linear Framework

v' The only way to reuse the code will be to copy paste it in different
test cases which leads to code duplication.

v" Since data is hardcoded in the script, the same test case cannot be
run for multiple data values without changing data after each run.

v In case of any changes lot of rework would be required as the
reusable code is duplicated at a lot of places.

4. Modular Framework in QTP

Modular Framework is the approach where all the test cases are first analyzed to
find out the reusable flows. Then while scripting, all these reusable flows are
created as functions and stored in external files and called in the test scripts
wherever required. Consider the following 2 test cases.

a) Login > Create Order > Logout.
b) Login > Search Order > Logout.

Here Login and Logout are the reusable flows. Functions would be created for
each of these flows which will be saved in an external function library. The test
scripts would look something like this.

1 ‘Cadl tha Login Funciion 1 ‘Cadll tha L ogin Funclion

i thLagin) i fnLagin()

3 3

4 ‘Coda jo Craala Ordar 4 ‘Coda o Faarch Ordar

5 Lo 5 Lo

B Lo B Lo

7 7

g ‘Call tha Logout Funciion g ‘Calf tha Logout Funclion
5 fhLogout]) 5 fnLagout])




QTP Frameworks Basics www.automationrepository.com

4.1 Components and Workflow of Modular Framework

Shared Function Library
and Object Repository

Different QTP Test Script share the same
Function library and object repository

NS
y WK

e

Application under Test

In order to use the functions from the external library file, the library file
must be first associated to the test cases. Once this is done, the test case
can call all the functions present in the library file.

4.2 Advantages of Modular Framework

v’ Test Scripts can be created in relatively less time as the reusable
functions need to be created only once.

v’ Effort required to create test cases is also lesser due to code reuse.

v' If there are any changes in the reusable functions, the changes need
to be done in only a single place. Hence script maintenance is easier.
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4.3 Disadvantages of Modular Framework

v" Since data is still hardcoded in the script, the same test case cannot
be run for multiple data values without changing data after each run.

v Additional time is spent in analyzing the test cases to identify with
reusable flows.

v' Good programming knowledge is required to create and maintain
function libraries.

5. Data Driven Framework in QTP

In Data Driven Framework, the data is NOT hard-coded in the test scripts. Instead,
it is stored in some external files. The test script first connects to the external data
source and then extracts the data from that source. Most of the times, excel
sheets are used to store the data. Other external data sources that are frequently

used are —

v’ Text files.

v' XML files.

v’ Databases.

v Combination of more than one external file.

ThEalvaiva s & urar daiinad junciion thal raads tha cala

Woum tha axdaral daia shaals and iran pul f in tha applicalion
Browser"Br'. Page("Pg") WebEdit("lUserMame") fnzetvaluel)
Browser"Br'". Page("Pg") WebEdit"Password") fnSetvaluel)

Login io tha aooiication
Browser("Br'".Page("Pg" WebButtan("Login"). Click
Browser"Br'". Page("Pg").Syhc

B8 ) e G0 e ) IRl =
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5.1 Components and Workflow of Data Driven Framework

Test Script reads data

!‘ from external source |j B C

1 TestCase |UserName|Password
2 \TC_ D1 userl pwdl
| i3 Tc o user? pwd?2
’TC_DI user3 pwd3
N ,
@ Application under Test Same test script can be run multiple
times with different sets of data.

5.2 Advantages of Data Driven Framework

v’ Since the data is kept separate from the test script, the same script
can be run multiple times for different sets of data (which can be
kept in multiple rows in the data sheet).

v' Changes made in the test data don’t affect the test scripts in any way
and vice versa.

5.3 Disadvantages of Data Driven Framework

v Additional effort and good technical expertise is required to create
functions that connect to the external data sources to retrieve the
data.

v Additional amount of time is required in identifying which external
data source to use and deciding how the data should be stored or
grouped in that external data source.



QTP Frameworks Basics

6. Keyword Driven Framework in QTP

In Keyword Driven framework, you can create various keywords and associate a
different action or function with each of these keywords. Then you create a
Function Library that contains the logic to read the keywords and call the

associated action.

Keyword driven frameworks come in many different flavors. One of them is

explained below.

www.automationrepository.com

6.1 Components in Keyword Driven Framework

v’ Data Table or Excel Sheets which contains the keywords and the steps

needed to execute a particular flow or action.

L W b

v A Function Library which contains various functions that read each line
from the excel sheet, convert it into “QTP readable” format and finally
execute it. For example, the function library would read the first line

A B C D E F
ParentObject |Property |Control Property |Action [DataValue
Broswer:Page (TitleTitle |WebEdit UserMame |Set userl
Broswer:Page |[TitleTitle |WebEdit Password |Set pwd001
Broswer:Page [TitleTitle |WebButton |Login Click
Broswer:Page |TitleTitle Sync

from the excel and convert it as —

Browser(“Title”).Page(“Title”).WebEdit(“UserName”).Set “userl”

use descriptive programming approach if you want to avoid using the

object repository.

Object Repository may or may not be used in this framework. You can
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6.2 Workflow in Keyword Driven Framework

1 Test Script calls 2 Keyword Library reads each
m H Keyword Librar:.r\_ _Sk line from the data table

. > |5 > @J

3 Keywaord Library converts data :
from excelin QTP readable | A B C D E F

format and performs the | . .
action in the application. 1 ParentObject [Property |Control  |Property |Action |DataValue
i 2 BroswerPage [TitleTitle |WebEdit  |UserName |Set  |userl

v 3 BroswerPage [TitleTitle |WebEdit  |Password |Set  |pwdDOL
@ 4 BroswerPage |TitleTitle |WebButton |Login Click
3 |BroswerPage |TitleTitle Syne

Application under Test

6.3 Advantages of Keyword Driven Framework

v" The keyword and function libraries are completely generic and thus
can be reused easily for different applications.

v' All the complexity is added in the function libraries. Once the
libraries are ready, it becomes very easy to write the actual test
script steps in excel sheets.

6.4 Disadvantages of Keyword Driven Framework

v Lot of time and effort needs to be spent initially to create the
function libraries. The benefits of the keyword driven framework are
realized only after it has been used for longer periods of time.

v" Very high programming skills are needed to create the complex
keyword library functions.

v’ It’s not easy for new people to understand the framework quickly.

11
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7. Hybrid Framework in QTP

Hybrid Framework is a framework that is created by combining different features
of any of the frameworks mentioned above. Based upon your requirements, you
can combine the features of any of the above frameworks to come up with your

own version of Hybrid Framework.

There are many different ways to create a Hybrid Framework. Let’s see the
structure and workflow for one of these types of Hybrid Framework.

7.1 Components in Keyword Driven Framework

v' Driver Script: It is a VBScript file that acts as the starting point for
running your test scripts.

v’ Batch Sheet: Batch Sheet contains the list of all the test cases that
you have automated. It also contains a column named “Execute”
which contains values ‘Yes’ and ‘No’. The Driver Script reads this
sheet and executes those test cases that are marked as ‘Yes’.

A B C
1 Sr.No. |Execute Test Case
2 |1 Yes TC 01
3 |2 No TC 02
4 3 Yes TC 03
5 |4 Yes TC 04
6 (5

f No TC_0S

Driver 5cript reads each rows from the batch sheet
and executes the Test Cases that are marked as Yes.

v’ Test Case Flow Sheet: Each test case is divided into different business
flows. So a test case will be completely executed only when all its

flows have been executed.

12
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i) B C D E
Test Case |Flow1 Flow2 Flow3 Flowa
TC_ D1 fnLogin fnCreateOrder |fnLogout
TC 02 fnLogin fnSearchOrder|fnModifyOrder |[fnLogout
TC 03 fnLogin fnsearchOrder|fnDeleteCrder |fnLogout

RN S ]

v These are the main components that constitute a Hybrid Framework.
Other common components like Function Libraries, Data Sheets,
Object Repositories, Configuration files etc are also a part of Hybrid

Framework.

7.2  Workflow in Hybrid Framework

A B C
. 1 Driver Script reads the batch sheet to find 1 Sr.No. |[Execute Test Case
............ > | | out the test case that needs to be executed 2 1 Ves TC 01

5 Once QTP finishes Driver Scriot 312 No TC 02

the execution, it Mver Jcrp 4 |3 Yes TC 03

passes the control [STARTING POINT] 5 |4 Yes TC_D4

back to the driver 6 |5 No TC_05

SCII"Ipt which then 2 Driver Script opens (TP if its already

t”f;:o ‘:”d the not open and loads the test case in QTP

next test case

that can be

executed and the

whole process

starts again. A B C D E

e meeeem @' 1 TestCase [Flowl Flow2 Flow3 Flow4
# 3 QTP opens the Test Case Flow sheet to find "
all the flows associated with the test case. 2 |1t 01 fnLogin fnCreateOrder |fnlogout
3 |TC_02 frLogin fnSearchOrder|fnModifyOrder |fnLogout
4 |TC 03 fnLogin fnSearchOrder|fnDeleteCrder |fnLogout
4 (TP executes each of these flows on the
application under test

e

Application under Test

7.3 Advantages of Hybrid Framework

v' The main advantage of this approach is that you can use the best
features from all the types of frameworks to create your own.

13
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7.4 Disadvantages of Hybrid Framework

v The framework is highly complex and needs very good programming
expertise and experience to build a Hybrid Framework from scratch.

8. Business Process Testing (BPT) Framework in QTP

Business Process Testing (BPT) Framework is the framework where you can divide
the test cases into multiple flows and each of these flows is scripted by using a
Business Process Component. When all the components for a particular test case
are ready, you can link the components one after the other as per the test case
flow and execute the BPT test case from QC.

8.1 Componentsin BPT Framework

v’ Application Area: Application Area acts as a container or a place
holder that stores the Business Process Components and other

related items such as function libraries, object repositories etc.
v Business Process Component: Just like functions or actions that can
be used to store re-usable code, BPT framework has Business Process

Components in which you write the scripts for an action.

v' Above mentioned are the two components that are available
specifically in BPT Framework. Other than these, you will have the
standard components like function libraries, object repositories, data

sheets etc as part of your BPT Framework.

14
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8.2 Workflow in BPT Framework

AANA < > |5 W
Business Process Test Case is a collection Shared Functon Library
of multiple business Process Components and Object Repository

W

e

Application under Test

8.3 Advantages of BPT Framework

v' BPT Framework allows non-technical subject matter experts to
quickly create test cases using the business process components.

v A lot of features such as component linking & data parameterization
come built in with the BPT Framework. Because of this you do not
need to spend extra effort to write code for these functionalities.

8.4 Disadvantages of BPT Framework

v BPT Framework can be used only if you have QC access.
v You would need to purchase additional license for BPT Framework if
you want to use this for your test scripts.

15
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Thank You!

| hope you have enjoyed reading this eBook on basics of QTP Framework. If you
need more information on QTP Frameworks, please visit the following links for
detailed articles, examples and code snippets for each of these QTP Frameworks.

1) QTP Framework Tutorials
2) Sample Framework Code Download

3) Automation Repository

| really appreciate you for taking out time to read this eBook. | would love to hear
what you think about this eBook. If you have an extra second, please drop in a
mail to me at anish@automationrepository.com with your feedback and

suggestions.

Thanks Again!
Anish Pillai

www.automationrepository.com

Q- Automation Repository

16


http://www.automationrepository.com/2012/03/qtp-framework-types-an-introduction/
http://www.automationrepository.com/download/
http://www.automationrepository.com/
mailto:anish@automationrepository.com
http://www.automationrepository.com/

