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Abstract

Automation testing is a key element of contemporary software development, which serves as the
backbone for testing efficiency and product quality improvements besides being able to cut down the
costs. This thesis presents a very convenient strategy towards the Hybrid Automation Framework, using
various templates, thus, significantly decreasing the effort for practiced automation testing. Through the
Hybrid Framework, this research could reduce the amount of hard and exhausting test case scripting, as
well as the highly reusable scripts and the efficient modularization of scripts.

The outline of the Hybrid Automation Framework is made of the main principles of test automation,
which are test independence, idempotency, and clarity that are very fundamental when building a robust
testing suite. Moreover, the framework has a modular structure and a Page Object Model (POM) design
pattern to facilitate flexibility and maintainability across disparate testing environments. The basic
elements like the Object Repository, Name Mapping, Functions Library, and Data Manager are the
nucleus of the framework, which allows smooth test management and proper execution.

The framework's architecture is designed to allow for automation that can be more dynamically handled
across different interfaces, such as the Command Line Interface (CLI), the Application Programming
Interface (API), and the Graphical User Interface (GUI). Logging and reporting are the basic functions
that help failure analysis become effective and the reporting system can be adjusted to determine how
the test report is distributed to the stakeholders. This Hybrid Automation Framework, in the end, adds
the aspect of full automation testing that permits the testers to carry out the critically important points,
thus making it consistent while at the same time cutting down on the manual intervention. The proposed
framework is expected to deliver the software test automation system that is scalable, flexible, and
performance-driven, which is the methodology suitable for every organization.

Keywords: Hybrid Automation Framework; Automation Testing; Page Object Model (POM); Modular
Structure; Application Programming Interface (API); Graphical User Interface (GUI); Logging and
Reporting; Failure Analysis; Scalable Automation; Flexible Automation; Performance-Driven Testing;
Software Quality.

1. Introduction

A combination of two or more frameworks approaches makes up a Hybrid Framework. In this thesis we
are adopting same technique, pulling the strengths of different frameworks and trying to mitigate their
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weaknesses. In the below section hybrid approach is described. This document intends to explain the
details and specifications of the Hybrid framework to be used for any Product Suite. A Test Automation
Framework is a set of assumptions, concepts and best practices that provide support for automated
software testing. The Framework is an attempt to simplify and speed-up scripting by reusing
functionalities. The goal is to provide a complete end-to-end automation solution for testing the AUT.

The document has the framework architectural diagram and its required components / layers. The
framework will be designed specifically to cover the Product components and will contain the features
to automate product faster. The details of components are covered below. Automated Testing can simply
be considered as a solution to decrease costs in software testing and for achieving high quality in
software products. Just like any other matter of life, in test automation also, an initial effort is required in
order to gain advantages from it. These goals can be achieved if concentration is put on the
implementation of automation project through best practices. The first and second phase of automation
is quite sensitive and requires more human input for developing a mature process or we can say that
automation testing requires care in beginning. The most important things which initially require attention
are identification of test cases to be automated, selection/development of automation tool and modes of
automated testing. If adequate care is applied on the initial phases of test automation and best practices
are followed then consequences will be nothing less than time saving, high efficiency flexibility and
usability. Automation Testing is not an alternative to manual testing.

2. Automation Testing Principles

Before writing the automation scripts we need to consider the following:

a. Test cases are pre-written and not ambiguous.
Means that the test cases clearly show the exact functionality of test. And test cases did not give several
meanings, before start writing automation scripts we need to consider the test case. If test case is not
written we need to write test cases before starting automation also the test cases should be crystal clear
and should not give several meanings.

b. Test cases are autonomous
Means that each test case should not depend on the other test cases. Every test case can be run
autonomously.

c. Each test case can run independently.
Each test case is independent means that prerequisites should also cover in all the test cases and test case
reverse all the changes performed during testing the object or application.

d. Test cases may not cover end to end scenarios.
Means that the test case document should cover all end-to-end scenarios. Nothing should remain after
completion of test cases document. It also gives the meaning of covering all scenario by opening the first
door first and closing the first door at last.

e. Keep test tests short
Test cases should be written preciously and consistently. Each test case is specific and cover more
details in shorter words,
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f. Each test case can cover only one functionality.
Means that every test case is designed to cover only one functionality. We may have happy scenarios in
covering more than one functionality but in writing test cases we should acknowledge this principle, if
we have more functionalities to be cover then we need to redesign the test cases or we can add more test
cases.

g. Test cases are idempotent
Means that the test case may call as many times as required. If we want to call one test case or number
of test cases for example 1000 times our test should be flexible enough to maintain this.

h. Minimize incident Test coverage.
A basic rule of incident prevention and response is to plan for the worst and hope for the best. For
overcoming external incident we need to have dedicated server environment to minimize the test
external event with only necessary software installed.

i.  Automation testing tool selected via proper research.
Several companies use different automation testing tools but you need to analyze your company
requirements or your product first. A proper POC is required to for tool selection and automation. The
rule of thumb is that before selecting the tool look at the coverage and help available online. Or some
training material. Then go for it.

j.  Coding standards should define for script writing.
Coding standards are necessary for analyzing and optimal code. You need to define coding standards it
also depends on the language you have selected for writing scripts

Some practitioners believe that manual testing can be done as pre-requisite of automation testing. What
we actually get through automated testing has been explored by many researchers, whereas this paper
aims to present a solution of this common query ‘How to gain benefits from Automated Testing.’

3. When to automate?

A lot of work is to be done before you actually begin test automation. It must be guaranteed that
following things have been verified before we jump into test automation:

Architecture and flow
Automation framework should be designed to maintain test scripts and minimize efforts. Each
framework should have following 3 properties. These are basically properties of framework.

1. Reusability

2. Maintainability

3. Flexibility
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2.1 Architecture Diagram

Hybrid automation testing framework can be shown as follows:

Name Mapping

Object Repository

Keyword Main
Driver

Desktop Common

Hybrid Framework

Common Functions

Application
Launcher

Event Handler

Business Functions Business Criteria

Data Reader DataSource

Data Manager

Data Writter

Figure 1: Architecture diagram of Hybrid Automation Testing Framework

1. Control Flow of Hybrid Automation Testing Framework

The below diagram describes the flow of control among different components. Execution starts with
batch, events are triggered with execution of each test where Application Launcher checks the status of
AUT. The configuration setting are loaded for the test and the execution of steps are enquired which use
different components like Data Manager, Functions Lib, Object Repository to perform action on AUT
and report the logs.
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Figure 2: Control Flow of Hybrid Automation Framework

2. Object Repository

Object Repository is a collection of objects. OR saves objects with their properties in a container. OR
can be maintain inside the testing application, or via some external resource like in excel or in DB

3. Name Mapping

In testing application, Name Mapping objects repository is a tree style container of AUT objects. It has
two inner containers. It will return the complete hierarchy of the object i-e from the root (parent) to the
object. This is relatively faster approach but sometimes this approach will not work if the hierarchy is
changed this approach require remapping of all the objects for example if parent object changed the
hierarchy of all the objects also changed. To avoid this we will use DP.

4. Mapped objects
Mapped objects allow us to map/store the AUT objects with their original hierarchy.

5. Aliases

Aliases allows us to reduce the original complex hierarchy. Objects in the Mapped Object repository has
also a user defined names (aliases) that are used in the tests to make them more readable. We will map
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the complete hierarchy in some shorter name for example the hierarchy Browser(“Chrome”).
Panal(0).abc.axc.xyz.username can be mapped into Aliases.username
In our framework only static objects will be in Name mapping

6. Descriptive Programming

Application objects can be accessed (even if they are not present in object repository) by describing
properties directly in a script. This technique is called ‘Descriptive Programming’. DP normally comes
into play when objects in the application are very dynamic in nature, and so will be in our framework or
we are working on waterfall model and continuous integration testing should be the main requirement.

7. Functions Library

Functions Library facilitates users by providing different functions. This library is basically divided into
three parts:

8. Common Functions

Common functions provide facility to the user to get the common functionality in one place and it
increases reusability and maintainability of the code. Basically we are will make our frame work
maintainable by using modular approach. In this approach we will divide main flow in several modules
dependent on AUT. For example we can divide Common functionalities to base common, business
common and several other dependent of the AUT.

Name Description

SelectDropDownltem It’s a function which can be used to select item
from drop down List.

Usage: SelectDropDownltem(Object,Val)
GetSelectedItemValue It’s a function which can be used to get selected
item from drop down list.

Usage: GetSelectedItemValue (Object)

SetText It’s a function which can be used to set text into
required object.

Usage: SetText(Object,Val)

GetText It’s a function which can be used to get text from
required object.

Usage: GetText(Object)

FindRow It’s a function which can be used to find row

number from Grid/Table.

Usage: FindRow(Object,ColName,Val)
ClickCell It’s a function which can be used to click on
specific grid cell.

Usage: ClickCell(Object,RowID,ColName,Val)
DoubleClickCell It’s a function which can be used to double click
on grid cell.

Usage:
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DoubleClickCell(Object,RowID,ColName,Val)

ClickTab It’s a function which can be used to click on tab
control.

Usage: ClickTab(Object,Item)
ClickRibbonButton It’s a function which can be used to click on

ribbon.

Usage: ClickRibbonButton(ButtonName)
ClickRibbonMenu It’s a function which can be used to click on
ribbon menu item.

Usage: ClickRibbonMenu(Object,Menultem)

ClickToolBarButton It’s a function which can be used to click on tool
bar button.
Usage: ClickToolBarButton(Object)
clickMsgPopups It’s a function which can be used to click on
MsgPopups button.

Usage: ClickMsgPopups(Object,buttonname)

getRowCount It’s a function which can be used to get page row
count from grid.
Usage: GetRowCount (Object)

getCellValue It’s a function which can be used to get cell value
from grid.
Usage: getCellValue(Grid,RowIndex,Collndex)
getCollndexByName It’s a function which can be used to get column

index by its name from grid
Usage: getCollndexByName(Grid,colName)

getColumnCount It’s a function which can be used to get column
count from grid
Usage: getColumnCount (Grid)

getDropDownValuelnGrid It’s a function which can be used to get drop down
value from grid

Usage: getDropDownValuelnGrid
(Grid,rowIndex,ColName)
selectDropDownValuelnGrid | It’s a function which can be used to select drop
down value from grid

Usage: selectDropDownValuelnGrid
(Grid,rowIndex,ColName,Value)

Table 1: Base Common Functions

9. Support Functions

These libs facilitates other framework libs by providing common functionalities. Like events
required for initialization of different libs. Support functions are divided into sub libs
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Events
An event is a specific action that occurs during the test run. There are different events that can
facilitate user to handle different situations.

Name Description

OnLogMessage It occurs when an informative message is posted
to the test log.

Usage: GeneralEvents OnLogMessage(Sender,
LogParams)

OnLogCheckpoint It occurs when a checkpoint message is posted
to the test log.

Usage:

GeneralEvents OnLogCheckpoint(Sender,
LogParams)

OnLogError It occurs when an error message is posted to the
test log.

Usage: GeneralEvents OnLogError(Sender,
LogParams)

OnLogEvent It occurs when an event notification is posted to
the test log.

Usage: GeneralEvents OnLogEvent(Sender,
LogParams)

OnLogWarning It occurs when a warning message is posted to
the test log.

Usage: GeneralEvents OnLogWarning(Sender,
LogParams)

OnStartTest It occurs when TestComplete starts a test run.
Usage:GeneralEvents OnStartTest(Sender)
OnStopTest It occurs when a test run is over.
Usage:GeneralEventsOnStopTest(Sender)
Table 2: Event Handler Functions

10. Application Launcher

Application launcher starts the application (AUT) based on the status of the application. It checks
if the application is already running or not, also checks the network and database availability.

Name Description

Application Launcher It’s a function that starts the application, checks
the availability of network and the Database.
Usage: ApplicationLauncher(Process Name)
Network Availability It’s a function which checks the Network
Availability.

Usage: NetworkAvailability()
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Database Availability This function is use to check Database
Availability
Usage: Function DatabaseAvailability()

Table 3: Application Launcher Common Functions

11. Business Functions
Business Functions will be used to facilitate the users by providing core application functionalities in the
form of functions. These business functions will increase reusability and provide ease to perform
complex business operations like calculations. This functions will grow with the passage of time.

12. Data Manager

Data manager is used to manipulate the data. Different operations will be performed through data
manager like read and write.

Name Description

This function will be used to create a driver

Usage:

GetDriver GetDriverlnstance(DataSourceType,DataSourceName)

This function will set a data source and filter can also
be applied on that data source.

Usage:

SetSourceData SetSourceData(DriverObj,DataFilter,DataFilterColumn)
This function will get data from a particular cell of
Recordset.

Usage: GetltemValue(RecordSet, ColumnName,
GetltemValue Rowld)

This function will return the number of rows of
RecordSet.

GetRowCount Usage: GetRowCount(RecordSet)

This function will return the number of columns of
RecordSet.

GetColumnCount Usage: GetColumnCount(RecordSet)

This function will return the row number of RecordSet.
Usage:

GetltemRowIndex GetltemRowIndex(RecordSet,ColumnName, Value)
This function will return the column number of
RecordSet.

GetColumnIndex Usage: GetColumnIndex(RecordSet,ColumnName)

This function will write the data in data source.
Usage: DataWriter (DataSourceType,
DataSourceName, Rowld, ColumnName, Value,
DataWriter Appendmode)

Table 4: Data Manager Common Functions
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13. Decision Functions

Decision functions are used to decide which part of code should execute and what are the bases of
execution, following decision functions are implemented in automation framework

Name Description

EvaluateObjectType (Decision) It is used to decide the execution
based on the ObjectType Keywords.

Usage: fnSet (object, Action, Data)

Note: Few functions will be
developed such as fnClick,
tnVerifyValue, fnVerifyExists etc

EvaluateAction (Decision) It is used to decide the execution
based on the Action Keywords.

Usage: EvaluateAction (object,
Action, Data)

Table 5: Decision Common Functions

14. Action Functions

Action Functions is a set of functions/methods providing the ability to perform the required
action/activity

Name Description

FnTextBox_Set It provides the ability to perform the
required action/activity e.g. Textbox Set
etc. It is the actual implementation of
performing the actions.

Usage: FnTextBox_Set (object, Data)

FnComboBox_ Set It provides the ability to perform the
required action/activity e.g, Combobox
Set etc. It is the actual implementation of
performing the actions.

Usage: FnComboBox_Set (object, Data)
Table 6: Action Common Functions
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15. Verification Functions

Verification functions is a set of functions providing the ability to perform the required
verifications.

Name Description

FnVerifyValue It provides the ability to perform the
required verifications e.g. VerifyValue
etc. It is the actual implementation of
performing the verifications.

Usage: FnVerifyValue (object, Data)

FnVerifyExists It provides the ability to perform the
required verifications e.g. VerifyExists
etc. It is the actual implementation of
performing the verifications.

Usage: FnVerifyExists (object, Data)

FnVerifyState It provides the ability to perform the
required verifications e.g. VerifyState
etc. It is the actual implementation of
performing the verifications.

Usage: FnVerifyState (object, Data)
Table 7: Verification Common Functions

16. Configuration

Configurations facilitates to declare and initialize variables necessary for different setups like paths,
folder names etc. Configuration file is the start-up file which automation framework loaded
automatically at startup and set their environment variables and several paths i-e database path, data
files path, opject repository paths etc.

Characteristics of Hybrid Automation Framework

1. Introduction to Hybrid Automation Testing Framework

Automation framework should be designed to maintain test scripts and minimize efforts. Each
framework should have following 3 properties

1. Reusability

2. Maintainability

3. Flexibility
Our hybrid approach have few more:

1. Adoptability,
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2. Hybrid (Adopt the good things of other frameworks and remove the limitations of other frame
work)

2. Reusability

Reusability can be achieved with common functions. The formula for writing common function is
simple. If you want to write code lines more than one you need to make a common functions Scripts
Management “App Common functionalities” are those that are the same in whole application for
example click on Title Bar button from top of the application is common function we use it by giving
specific name (which may vary in different screens) in parameter to achieve more reusability. The
advantage of common function is reusability. All common functions are written in desired Scripting
language and it will be generic for all common buttons, forms and dropdown etc.

Following are some rules should be followed while creating common functions:
1. Base Common functions are those functions which are used throughout the application, each
function should describe in separate unit/file/class. Other functionalities of that particular function

for example dialogue handling etc. should also describe in the same class.

2. Module Common functions are those functions which are used for that particular module only and
should never be used in outside the module or some other module each function should describe
in separate unit/file/class. Other functionalities of that particular function for example dialogue
handling etc. should also describe in the same class.

3. The naming conventions of common functions should be according to some pre-defined standards
for example function name can be written as Pascal case like ClickButton() is a perfect example
of a function which can click on desired button

3. Maintainability
We can achieve maintainability by using modular approach, every test case placed in its particular
module as well as its common functions can also retain in its particular module folder, also each test
case should assign a particular name which has ATS(Automation Test Script) and name should same as
in test case document, but the naming convention should be change. For example test case starts with
FTC (Functional test case) in test case document but in script FTC should be replaced as ATS
(automation test script) in automation framework.

4. Flexibility

Flexibility refers to the change adaption. Your framework should be flexible enough to adopt change in
environment hybrid means power of adoption, at some point your framework is keyword driven and
some other point it is data driven means your framework is hybrid and flexible enough to adopt changes.
Flexibility can be achieved by abstraction; we need to put abstract layer between actual functionalities
and driver object for example function gotohomepage() lead you to the home page without asking you
anything for example if your home page is 125.209.79.85 or mail.bahriatown.com.pk user should no
need to know what is actual url.
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5. Adoptability

Adoptability refers to the change in environment. Our hyrid automation framework is flexible enough to
adopt the environment changes and modify its functionality accordingly for example same automation
frame may be used in desktop and web AUT. This can also refer to the adaptation of development
environment for example the AUT is designed and developed in silver light and later it will be converted
to junit the same hybrid automation framework adopted the changes of development environment.

6. Hybrid

This is the main characteristic of our automation framework. Hybrid refer to the mixture of several
framework depending on the environment and requirements of AUT. This approach lets you to get good
things from other frameworks and discard limitations of other framework.

Design Pattern Involved

1. Design Pattern (POM)

The framework has been designed by the inspiration of Page Object Model (POM). Page object model is
very common in selenium, by using the page object model we can make non-brittle test code and reduce
or eliminate duplicate test code (scripts). Beside of that it improves the readability and allows us to
create interactive documentation. This POM also suggests us to use Object Oriented approach and give
us the concept of wrapper classes besides every implementation class. The above frame work is basically
enhancement of POM. I have called the above framework is a hybrid approach which will cater the
functionalities of Data Driven, Modular Driven at the same time. This framework will cater the
following Objectives:

2. Page Object Model

Page Object model is already defined in this thesis below, It is basically a design pattern used to develop
automation framework.

3. Object Repository

Object Repository is collection of Objects in AUT, we can create Object repository in TestComplete’s
built-in name mapped or we can put this repository in some external file for example excel or database.
Object repository can be saving as the complete tree form of hierarchy of the desired object or it can be
the properties and values for DP method. In hybrid AF we support object repository in some external
resource file this will help us in migration of tool or can be easily update if the object is changed
(remapped)

4. Modular Driven Technique

Our Modular driven approach enhances the maintainability of project. Application under test is divided
in several modules depending upon the business of application. Each part of application is sub divided
into several module and each module is further divided into several modules depending upon the
application behavior. For example we have a module name common we can further divide this module
into application common, business common, support common. This is how we can achieve the
modularity of our framework.
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5. Function Parameters

Functions parameters are defined to make functions more generic. This is another approach to minimize
the coding redundancy. We can use function parameters to identify the objects resides in the same
hierarchy. For example if there are several buttons in the ribbon TAB and the hierarchy from parent to
child is same for all the objects we can use function parameter index or a content text to identify the
several objects and create only one function for all the ribbon TAB objects.

6. Constants

Our framework also supports constants. These are the values which remains same throughout the
program execution. The suggested approach is to use constants from some external resource this is the
best way if you want to migrate code from one tool to other the frame work supports adoptability.

7. Data Driven Technique

Frame work also support Data Driven approach but it is based on the object oriented approach.
Therefore we have written a wrapper class in which get, set functions those get set functions interact
with driver object and that driver might be the excel file driver or might be the SQL driver. If the driver
is changed and user wants to migrate data source it will not affect the functionality due to the wrapper
class. User just call the get data function and this is the responsibility of getData to return appropriate
data even user does not need to change the driver it just need to change the configuration file before
running the test suite and appropriate driver automatically loaded.

8. Logging
Logging is essential part of hybrid test automation framework, there are two types of logging

1. Explicit

2. Implicit
In Explicit logging we can log exception messages, failure causes and other calculation scenarios. We
also can log Expected and actual values in explicit logging in case of failure.
In Implicit logging we can log actions and may get some internal data to figure out the exact cause of
failures etc.

9. Reporting

Reporting is the part in which client is interested. Report shows the output of test cases, logs failure and
warnings. There are two kinds of reports:

1. Auto Generated Report

2. Custom Report
Auto generated reports are more detailed report in which each and everything is described briefly and
along with screenshots. Size of auto generated report is very big and sometimes client is not interested in
details he only wanted to see the count of test cases at that time we use custom reports
In Custom reports we give abstract overview of report. Following is an example of custom report
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Test Execution Summary Report

Project XYZ Project

Module MNew Application Calculations
Total Test Cases/Items 500

Passed 460

Failed 40

Execution Time 4:11:38

Test Summary Chart

B

92%

\‘N.__\_‘_‘_‘_._.____,—"//
Passed Failed
Remarks
40 test cases failed because of mismatch of values of Commission and

MNet Rate from calculation sheet and difference is just in decemil places
like actual value = 38.20 and expected value =38.16

Detail Report Path
W\FTP Path

Figure 3: Custom Report

10. User Defined Functions

User Defined functions are those which are provided to the program by user to perform specific tasks. In
normal execution environment those functions accept parameters, perform operations and return results.
They might be designed to perform complex calculation tasks

11. Exception Handling

Exception handling is the process of responding to the occurrence, during computation, of exceptions —
anomalous or exceptional conditions requiring special processing — often changing the normal flow of
program execution. It is provided by specialized programming language constructs or computer
hardware mechanisms.

Scripting

1. Scripting

Test case scripting will be done using ‘scripts Test, User use ‘Common functions’ by adding unit
references and will change the value of parameter if require to make an automated test case.

2. Check points

Check points are used for verification and validation. Check points should use where necessary but
inside the code and specific. Check points should not be generic.
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3. Exclusive Functions

Exclusive functions are those when any user wants to use some unique function in some other screen or
forms that will be not present in common function script unit then user must create a script unit in the
folder Exclusive Functions with name script name Function Name Test Case Name (Test Case in
which exclusive function will be use) folder for call exclusive function in his keyword test script.

4. Script Validation Checklist

Validation check list should be design according to the standard. Following is some example of
validation check list.

Script Validation CheckList

S - I - 2772 - |
Does the Script Executable?
Inputs
Does the script implement each step of the test case?
Does the script implement each step in the correct order?
Does the script implement each validation given in the test case?
Does the script have each validation after the correct step?
Does the script have executable values?
Does the script have Error Logging messages?
Execution
Does the Script have Screen Names/ 'Values' in capital letters?
Does the script logic call the correct functions? Are these functions called with the correct arguments?
Does the script give the application sufficient time to transition to the correct test state e.g. the correct screen?
Does the script validate application output values against the correct output test data file(s)?
Does the script validate the state of the correct objects?
Is the script free from unnecessary delays?
Does the script handle application errors as designed?
Reusability
Are the functions that can be commoly used defined in 'Common File'?
Are there proper comments included for the modifications done in a ‘Common File'?
Miscellaneous
Does the script have a unigue name (As suggested)?
Is the script commented at each appropriate place in it? i.e. Test case mapping is done with Test Script
Is the script free from unnecessary or extra code?
Are there variables that are declared but never used in the Script?

Figure 4: Check List

5. Performance of application under testing:

Automated testing is never going to pay back good if the application under testing is subjected to change
every now and then or various functionalities are unstable. Automated testing is considered best for
those applications which have already gone through some early cycles of testing and are quite mature.
The changing behaviors cannot be handled by automated testing, even if there is a way to handle them, it
will not be worthy. Dealing with changing behaviors does not refer to the context of inability of
automated testing. In many cases automated testing is done to see change in error messages, change in
GUIs or some modifications in calculation based fields. The applications which are facing structural
changes are not considered good to be automated.

6. Identification of interface layers:

A software product may have different interfaces like command line interface (CLI), application
programming interface (API) and graphical user interface. Some applications are developed with three
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of these interfaces and some have just two. In testing sense if we compare these interfaces, CLIs and
APIs are quite easy to automate as compared to GUIs. It has to be decided earlier that which interface is
to be automated first.

GUI automation is difficult due to following reasons:

GUT’s automation requires manual script writing.
GUT’s behavior is dynamic in nature.

GUI changes more frequently.

Execution is slow on GUL

GUT’s test scripts require more maintenance.

Coding Standards

The main reason for using a consistent set of coding conventions is to standardize the structure and
coding style of a script or set of scripts so that you and others can easily read and understand the code.
Using good coding conventions results in precise, readable, and unambiguous source code that is
consistent with other language conventions and as intuitive as possible.

1. Coding Standards

a. Indentation

Indentation of a code is a basic rule to improve the readability of code

Code in all routines/ functions will be indented with single tab. Code inside programming
constructs such as If...Else, Switch, For, and Do...Loop will be indented one additional tab.
Nested constructs will be indented an additional single tab for each level of nesting e.g.

function whileloop () {
i=5
while (i<10) {
Log["Message"] ("while loop™ +i)
i++
}
H

function dowhileloop () {
i=5

do
{
Log["Message"] ("while loop™ +i)
it++
}

while (i<10)
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b. Common Functions
Now we will have more than one function in one Unit, however in one unit all the related
functions (e.g. same module functions) will be written

c. Function Names PascalCase

Functions name should be meaningful

Functions name should be written in Pascal case i.e. first letter must be in upper case e.g.
“AddFlatCancellation”

function AddFlatCancellation()

i
ShowMessage ("Hello™)
Log["Error™] ("error message/ Test Case Fails")

}

function UpdateFlatCancellation/()

i
ShowMessage ("Hi")

}

function DeleteFlatCancellation()

i
ShowMessage ("World"™)

}

3. For longer Function names we should be using meaningful abbreviations. An abbreviation
should not be greater than 5 characters. Moreover, for two characters abbreviations name
should be in all caps and for greater the name should be in Pascal case.

d. Use of Prefixes
Use “Can”, “Is” and “Has” prefixes with Boolean functions e.g. IsEnable()

5. Append computational qualifiers to function names like Average, Count, Sum, Min, and Max
where appropriate e.g. SumTotal Amount()

e. Hungarian Notation
6. Do not use Hungarian Notation! E.g. strName or iCount

f. Class/Unit Name in Pascal Case
Unit names should be meaningful in Pascal cases. Also the proper hierarchy of the units should be
established according to the pattern they are shown in the application.
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Figure S: Common Function

User will create common functions that will be commonly used in different modules also any code that

is repetitive even within the unit a separate function will be written for that.

Moreover, there should be specific functions written for all same type of controls in the application.

No vk wbhe

g. Code Organization

Keep modules to a manageable size. If module become larger split into functional criteria.
Small, cohesive modules are more manageable and easier to understand

Any if or else block should not be empty.

Apply spaces liberally. Spaces break up the code, making it easier to read.

There should not be any unreachable code in the script

Add comments for anything ambiguous in script like use of abbreviations.

In case of multiple if else statements, use switch statement.

h. Variable Names

Following rules will be applicable for both local and Global variable

1.
2.

Variable Name should be Descriptive and Meaningful.

Array should be declared using “Arr ” prefix

Example: “arrName(Camels case) for local variables” and “ArrName(Pascal case) for global
variables”

Local Variables should be written in camel case i.e. addButton

Global Variables should be in Pascal case i.e. AddButton.

For longer variable names we should be using meaningful abbreviations. An abbreviation
should not be greater than 5 characters. Moreover, for two characters abbreviations name
should be in all caps and for greater the name should be in Pascal case. Also comments
should be provided where abbreviations will be used

Use “Can”, “Is” and “Has” prefixes with Boolean variables.

Append computational qualifiers to variable names like Average, Count, Sum, Min, and Max
where appropriate.

Do not use Hungarian Notation! Example: strName or iCount
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1. Comments and Headers
Add proper meaningful comments between coding statements.
Use Proper English While Adding Comments. Don’t use Abbreviations while adding
comments.
On top of each script or function there should be a General information header. It should
contains information such as description, summary, author name, reviewer name etc.
This is very important that you explicitly mention the mapped FTCs ids in Script information
header, since one ATS can mapped to multiple FTCs so use will mention all the FTCs ids
that are covering in that particular ATS.
/*
SUMMARY:
How to USE:
AUTHOR NAME:
REVIEWER NAME:
UPDATED BY:
*/
Figure 6 Function Information Header
/*
DATASHEET NAME:
AUTHOR NAME:
REVIEWER NAME:
UPDATED BY:
Mapped FTC's:
*/
Figure 7: Script Information Header
j.  Debugging Statements
All the debugging statements should be removed from the final code.
Example:
ShowMessage(“Test variable” + tmp)
k. Error Logging
1. Possible Errors should be handled using If Else blocks. Errors should be printed using
log.error.
Example.
Log["Error"]("error message/Test Case Fails")
2. Make sure there should not be any “If” that has no “else”
[JSAT24039468 Volume 15, Issue 3, July-September 2024 20
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Automation Scope/ Coverage

1. Defining scope of automation

Before getting on the road of automation testing, define the scope of automation testing. It needs to be
decided what we actually want to achieve from this type of testing. The scope may include selection of
testing type like functional testing, regression testing or acceptance testing. Sometimes particular
features or certain test cases can be automated.

2. Identification of test cases to be automated

Test cases serve as the base for automation testing. We know it is quite obvious that we cannot achieve
100% automation testing. Therefore test cases which we want to automated should be identified.
Automation certainly reduces manual testing after some time. It should be understood that automation
testing is not the replacement of manual testing. As every test case cannot be automated, therefore
following test cases should be dropped immediately from scope of automated testing.

Test cases that are lengthy and complex and require human involvement.
Test case which can take long time to be automated.
Test cases which cannot be reused.

b=

Test cases for usability testing. Usability testing is supposed to be done in real time end user
environment.

It’s very important to consider those test cases which yield to high reusability, and are loosely coupled,
less complex in nature, involves minimum human intervention and can be automated in small time.

3. Test Cases have been adjusted:

The test cases need to be adjusted for automation. Many testers write test cases for manual testing
purpose. However the way human tests an application is definitely different than how a robot is going to
test it. Test cases written for manual testing purposed should be fine-tuned so that original functionalities
can be automated.

4. Selection of automation tool

There are many automation tools available in market. Every tool is not capable of performing similar
testing tasks. Majorly automation tools have been categorized as Functional/Regression Testing Tools,
Load Testing Tools and API Testing Tools. There are many articles available on Internet which guide
about selection of automation tool. A very well organized approach is to conduct a Proof of Concept to
evaluate different tool. The evaluation criteria is mainly based on factors like Cost, Language Support,
Compatibility with other technologies, offered features, complexity to use, result log details and
integration options. As there are different mediums of applications like Web, Desktop and Mobile,
mostly tools are designed to support one medium or are available in single flavors. However there are
some expensive tools which capable of testing on every platform. Companies also have an option to
develop their own automation tool if they can’t find anything in market which can add value to their
work.

IJSAT24039468 Volume 15, Issue 3, July-September 2024 21



https://www.ijsat.org/

IJSAT

International Journal on Science and Technology (IJSAT)

> E-ISSN: 2229-7677 e \Website: www.ijsat.org e Email: editor@ijsat.org

5. Choosing the right mode of automation

As there are many ways of automating your tests, choosing the right method is really important. Modes
like Record and Play, Script Writing, Key Word generation are some common modes which are used for
automation. It depend on automation tool which mode it is offering. The maintenance and strength of
automated test cases depends on how we have scripted them. For GUI test cases record and play is a
good option, as it is quite easier to script test scripts for GUI test cases. When it is about complex
scenarios and backend testing script writing is probably the best option. It gives the liberty to create
custom functions and custom frameworks.

6. HOW to automate?

After going through above mentioned process, the right approach has been identified, and now it is the
time to get started with automation testing. But in order to reach the target a lot more needs to done.

7. Following scripting standards:

Automation testing can be called as mini development. Therefore some development standards
specifically to automation project must be developed like we do in real software construction. It includes
development of framework, development of scripting standards and development of procedures.

8. Identifying common actions:

There exists many common functionalities like record save, record addition, screen closure, deletion etc.
which can be developed as a common function utilities. But before developing these common functions,
all common actions need to be identified throughout whole applications. It will ultimately result in less
scripting and more reusability.

9. Development of objects repository

Automation frameworks involves the development of object repositories through which testers are going
to use objects of application under testing. This object repository can help in time saving for using these
objects recursively throughout testing cycle. Test developers will be getting a readymade set of objects
which just need to be called in current routine.

10. Extensibility

The automation suite should be developed in such a way that later on more and more test cases can be
added in it. A time comes when there is a need for adding test cases of different platform. For example
the testing team may begin automating the desktop application first, and then the web version of it. The
architecture of automation suite should be designed to support addition of as many functions and test
scripts.

11. Custom Logs

A common issue is what should we do when test fails? Failure analysis is mostly difficulty. A good
automation suite should be capable of checking setup mistakes, setting up its environment and generate
logs of its own. Logs should be developed as user friendly guides.
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12. Test Batch for Execution

Automation suite should be capable of handling different type of test executions. In some case we have
to execute smoke tests, sometimes regression test and sometimes functionality simulations. Therefore
configuration of test batch should support multi way testing types.

13. Cleaning-Up

Once automation script has been executed, it has to be made sure that application is dragged back to its
original state. Where execution entered a lot of data for testing purposes, at the same time automation
should be capable of deleting or erasing all that data which it has added. Otherwise cleaning is an
expensive job if it is to be done manually.

CONCLUSIONS & RECOMMENDATIONS

Conclusion

Test Automation is a great solution for making testing easier and valuable. Sufficient time and effort
must be spent for the development of right automation framework and suite. The secret behind it is just
to follow the right process. The process proposed in this paper will definitely lead towards gain of
benefits which test automation is being implemented. And the only reason behind failure of test
automation projects is the deviation from the right process.

Is it all beneficial?

Finally when we have done above mentioned things, finally it’s the time to see what we are going to get
out of whole effort. There reside real benefits which can be achieved if we follow this proposed process
for beginning any automation activity.

1. There will be clarity in scope of automation. Testers will be confident about what they are going
to automate.

2. Testers will be sure about the level of testing they need to focus on.

3. Application under testing will not be vulnerable in behavior, which will ultimately help the
testers to use scripts for longer time period.

4. Because application will be stable, scripts maintenance cost will reduce ultimately.

5. Testers focus will be more on inner functionalities rather than GUIs. This will save a lot of time
in developing scripts for core functionalities.

6. The effort which was to be put in for development of complex and lengthy test cases can be put in
development of smaller and easier test cases. It means more test cases will be covered in similar
time period.

7. Selected tool will definitely adhere to all testing requirements

8. More reliable test cases will produce through which testers will ultimately target more
sophisticated areas to be tested.

9. If'test cases are fine-tuned then test developers can also develop fine test scripts.

10. It will be easier to extend the automation suite for test cases related to other versions of
applications.

11. More consistent test cases and test scripts will be developed throughout whole testing cycle.
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12. Re-Usability factors will definitely increase. Test Developers can access more objects and data,
quickly and use easily.

13. A lot of manual object creation activity will be decreased.

14. Faults analysis will be easier with help of customized logs.

15. 15) The manual effort in script cleaning will be decreased eventually with development of clean-
up scripts.

16. There will be clarity in scope of automation. Testers will be confident about what they are going
to automate.
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