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Abstract—Testing is a very fundamental concept of analysing all
the functionalities to ensure the smooth running of the software. The
most Basic form of testing is manual testing where a user will test
all the functionalities but this is very time - consuming. This is very
automation testing plays a big role, it will test multiple
functionalities at the same time including stress test and volume
testing with the help of a framework. Libraries such as the
cucumber BDD framework are used to make the coding of the
framework less tedious and more understandable for people from
non-coding backgrounds. Cucumber is written gherkin language
which is easily understandable. The framework has the capability
of testing multiple parameters of the interface and gives case-by-
case output to see which parameters have failed, hence helping fix
these parameters. The implementation of application programming
interfaces and web services in the current framework can help
increase its volume and productivity of testing.

Index Terms—Behaviour - driven development (BDD), User
Interface (Ul), Integrated Development Environment (IDE).

I. INTRODUCTION

The creation of high-quality software is the ultimate goal of
software development. Software of superior quality has
attributes including affordability, dependability, and user
satisfaction. The act of testing involves running a program with
the goal of identifying errors. This is a vital and necessary step
in the software development process to find all the faults.
Successful and thorough testing lowers the system cost. To
undertake testing activities, software development companies
hire testing and quality assurance specialists. Software testing is
the process of assessing and confirming that a software
application or product performs as intended. Bugs can be
avoided, development expenses are decreased, and performance
is increased. It is an essential step in the life cycle of software
development that guarantees the capability of the software
product being created.

Overview of Testing

Software testing is the process of evaluating and verifying that
a software product or application does what it is supposed to do.
The benefits of testing include preventing bugs, reducing
development costs, and improving performance. It is a critical
process in the software development life cycle that ensures the
quality of the software product being developed.

- White Box Testing: White box testing is a kind of software
testing that focuses on examining a system’s internal
architecture and implementation data. Gaining access to the
software’s supply code, structure, and design
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is required for what is also known as structural testing or
glass box testing.

. Black Box Testing: On the other hand, black box testing is
a software testing approach that only considers the device’s
exterior behaviour, paying no attention to its internal design
or implementation specifics. Black-box testing is a
technique for software testing that looks at an application’s
functioning without peeping into its internal workings or
structures. Black container testing is performed by testers
who do not have access to the source code and who view
the system as black where they examine inputs and outputs
to assess the machine’s capabilities, usability, and
compliance with specifications. - Grey Box Testing:
White-box testing and black-box testing are combined in
grey-box testing. The purpose of this testing is to look for
any bugs caused by inappropriate application usage or
structure. Without having knowledge of each detailed
aspect of the internal implementation, this method enables
the discovery of hidden defects, testing of specific code

pathways, and verification of the device’s average
operation.
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Fig. 1. Overview of Testing

The term “test” refers to how a program reacts to any input. A
program must test both valid and invalid input. There are two
ways to conduct testing activities: Manual testing & automation
testing. Any kind of software testing can be carried out either
manually or automatically utilizing the right tools.
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A. Manual Testing

Manual testing is the process of verifying and validating
software applications or systems through manual interactions,
without the use of automated tools or scripts. In order to find
bugs, flaws, or inconsistencies, human testers run test cases,
replicate user behaviors, and analyze the software’s
performance. When performing manual testing, a tester
frequently follows a written test plan that guides them through a
number of significant test cases. In software testing, a test case is
a list of conditions created for a specific application that the tester
runs to confirm that the software applications are functioning
properly. Defects, errors & bugs in the domain of usability
testing and GUI testing can be found via manual testing. Before
its testing can be automated, a new application must first be
manually tested. Although manual testing is more labor-
intensive, it is essential to determine the viability of automation.
The use of any testing tool is not necessary for manual testing.
Problems with manual testing

Time-Consuming: Test case execution is laborious and time-
consuming since it is done by human resources.

Huge investment in human resources: Since manual testing
requires the manual execution of test cases, more testers are
needed.

Less reliable: Because human error might occur during
manual testing, tests may not be carried out accurately every
time.

Non-programmable: Complex tests that retrieve concealed
information cannot be written using programming.

Manual testing is prone to inaccuracy and can become boring.

B. Automation Testing

Automation testing is the process of performing test cases
without the need for manual testing. To develop and run test
cases and compare the actual result with the projected result,
specialized software is used. Once tests are automated, they may
be easily and often executed. In order to run test cases by
computers with the least amount of human involvement and
oversight, test scripts must be created using scripting languages
like Python and JavaScript. It is possible to automate test
development and design to save money and minimize human
work.

Benefits of automation testing

Fast: It moves more quickly than manual testing.

Cost-effective: Because automation tools are used to run test
cases, fewer testers are needed for automation testing.

Repeatable: Using testing tools, the same test scenario
(record and playback) may be repeated [9].

Reusable: Test suites may be applied to several software
versions.

Programmable: Testers can create complex tests that reveal
hidden data.

Reliability: Automation tests are more dependable since they
always carry out the exact same task.

1. BACKGROUND OF TESTING TOOLS FOR WEB/UI
AUTOMATION

A. Testing Framework

A set of instructions or standards used for developing and
designing test cases is known as a testing framework. A
framework is made up of a variety of procedures and equipment
intended to aid QA specialists in conducting tests more quickly.
A testing framework that involves planning, organizing, and
carrying out automated tests for online applications is provided
by a set of tools and libraries for automation testing.

A Web/UI Automation Framework is hard and fast of pointers,
equipment, and practices that offer a dependent method to
automate the testing and interplay with internet consumer
interfaces.

B. Process of Automation testing

{ Test Tool Analysis >_ =

Loal Test Case Execution c=3

frmrmem e m

;_ el Result Generation &
Analysis

1) Test Tool Analysis: Any process begins with a definition,
thus test engineers for test automation should specify the
desired result before entering.

2) Test Strategy: Choose the test automation framework that
will be applied. A framework provides a methodical way
to arrange test scripts, handle test data management,
manage test execution, and produce test results.

3) Environment Support: Determine the hardware,
software, and network configurations required to recreate
the production environment by understanding the
requirements of the application or system under test.

4) Test Script Development : Using the chosen automation
tool or framework, write automation test scripts. Create
scripts that simulate user behavior, system interactions,
and validation of expected results.

5) Test Execution: Run the automated test scripts against the
application or system under test.

6) Result Generation & Analysis: Analyze the test results
generated by the selenium IDE automation tool.

C. JUnit

JUnit is a popular open-source testing framework developed
primarily for unit testing Java applications. It offers a quick and
effective way to create and run repeatable, automated tests for
single pieces of code, such as methods, classes, or components.
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By enabling developers to design test cases, run them, and
evaluate the results, JUnit aids in confirming the behavior and
validity of the code that is being tested. It offers a collection of
tools, assertions, and annotations that make testing easier and
help developers create test cases more successfully. Annotations
are used by JUnit to identify methods as test cases, setup or
teardown procedures, and to define the order in which tests
should be run or expected errors. The annotations @Test,
@Before, @After, @BeforeClass, and @AfterClass are a few
examples of those that are often used.

D. Cucumber

A cucumber is a popular tool that facilitates BehaviorDriven
Development(BDD) by allowing developers to write executable
specifications in a natural language format. It promotes
collaboration between stakeholders, such as developers, testers,
and business analysts, by providing a common language to
describe and validate application behavior. Cucumber is based
on the Gherkin language, which uses a natural language syntax
to describe the behavior of a system in terms of its features and
scenarios.

The basic syntax of Gherkin includes the following keywords:

Given, When, Then: These keywords are used to define the
steps of a scenario.

And, But: These keywords can be used to add additional steps
to a scenario or to combine multiple Given, When, or Then steps
together.

E. Selenium

A portable software testing tool called Selenium is used for
automation testing. It is a framework made up of several web
application testing tools. Selenium gives off a Selenium IDE that
acts as a record/playback tool for creating tests without having to
learn a scripting language. In order to construct test cases in a
variety of well-liked programming languages, such as C#, Java,
Groovy, Perl, PHP, Python, and Ruby, it has a test domain-
specific language (Selenese). The majority of contemporary web
browsers may then be used to perform all these prepared test
cases. Any operating system platform, including Windows,
Linux, and iOS, may run Selenium. It is open-source software.
Selenium is a suite of tools for web automation testing.

Selenium IDE

An integrated development environment for Selenium scripts
is called Selenium IDE. Users are able to record, edit, and debug
tests with this Chrome plugin. The Selenium IDE is a full-
featured IDE and not just a recording tool. Comparable
commercial solutions include QTP, Silk Test, Test Partner, and
Selenium IDE (Integrated Development Environment).

Il.  METHODOLOGY

The goal is to design a reusable Framework that can be used
precisely over any other application without spending additional
time and is independent of the application. The Framework’s
capabilities, component parts and their coupling relationship
must all be specified in order for the Framework to function as a
whole.

Identifying WEB/UI/API testing
tools and libraries

l

Identify the IDE and the code
platform

Develop and design the ’ Test the automation

automation framework framework

Update the
framework

IV. STEPS FOR IMPLEMENTATION OF TEST
CASESUSING INTELLY IDE
Let us consider a website for entering a username and

password to login. For this, we have to design a framework for
automating the web page.

Swag Labs

A. Development of framework on IntelliJ IDE

The structure of the framework designed for automation
testing is shown in the below figure. The complete framework is
written under src/test/java for automation testing. The flow of the
framework is shown in the below snapshot.
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. java-client
«  junit & cucumber-junit
. cucumber-runner
. log4j & log4j-core
Build in functions to be added:
. maven-compiler-plugin
- maven-surefire-plugin
. surefire-junit47
2) Add the drivers and Feature file

e Write a code to add the drivers to get the execution
on the browser. Using the switch case write a code

"= Features to select the browser that has to be executed in i.e
chrome, fire fox, Internet Explorer, Microsoft
Edge, etc.

> 3 les

1)pom.xmil file to add dependencies
Before starting to write the test cases for the webpage,
adding the correct dependencies is mandatory to develop
an automation framework.

e Under src-test-java Develop a feature file step by
step that has to be done for automation using
cucumber language.

I am on google arch page

I enter the username and passwonrd

I click on login

Dependencies to be added:
. selenium-java
. cucumber-java
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3) Steps File
Create a step file for the feature file that has been written
in the cucumber language. Paste the URL of the website
and the Xpath of the username and password that is been
automated.

iAmOnGoogleSearchScreen() {

.implicitWait(

4) Login Page
Write the test cases that have to be automated in Java.
Copy the Xpath of the webpage and paste it to its
respective test case.

WebDriver

LoginPage (WebD

V. WEB AUTOMATION USING SELENIUM IDE
A. Process to activate selenium IDE

Chrome has an add-on functionality called Selenium IDE. The
procedures should be performed in order to activate selenium.
Choose Tools from the menu bar in Firefox. Choosing selenium
Ide in the tools popup. The screen in the figure will now show
up. A recording button is located on the right side of the screen.

The URL of the website that has to be automated has to be
pasted in Selenium IDE.

se Selenium IDE - hello

Set your project's base URL

Before you can start recording, you must
specify a valid base URL for your project.
Your tests will start by navigating to this
URL.

BASE URL

CANCEL

V1. RESULTS
A. Excecution of IntelliJ IDE

- Running the command ”sh run tests.sh test @googlesearch
radspa chrome 1..1” on the terminal to execute the test
cases.

trsautomation1 — java « sh run_tests.sh test @googlesearch radspa chro...

Install java-8 and Maven to the terminal to run the test
cases. Maven is an effective construct automation and
project control device mostly used for Java-primarily based
projects. Maven plugins amplify the capability of Maven by
way of imparting additional desires and obligations. Maven
binaries are often added to your system’s PATH
environment variable when it is installed on your computer.
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As a result, you may immediately execute Maven
commands from the console.
. The below figure shows the web page that is automated.

Swag Labs

standard_user

Login

« On clicking on login the page gets logged in to select the
products.

£y SwagLabs

€« c

# saucedemo.com

Chrome is being controlied by automated test software.

= Swag Labs

Products

Sauce Labs Backpack

nequaled laptop (
and tablet protection.

1
$29.99 Addtocart | '
Sauce Labs Bolt T-Shirt
Get ye ing superhero on with the Sauce
Labs nirt. From American Apparel
100% ringspun combed cotton, heather gray "~

. Finally the terminal window shows the test cases that are
passed while automating the web page. All the test cases are
passed with zero failures and zero errors

8 trsautomation1 — -bash — 80x24

0, Skipped: 1

s run: 4, Failures

@, Errors: @, Skipped: 2
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All the test cases are passed with zero failures and zero errors.
B. Execution on Selenium IDE

There is a red color recording button on the right side of the
selenium environment. Once activating recording mode, then
what so ever data is entered in the web page will automatically
be recorded in the Selenium IDE.

. When the current web page is tested manually by typing the

username and password to log in to the page. Thus it shows
the step-by-step process involved while testing.

Command Target

. Stop the recording by clicking the red button after testing
the page manually. When the current page is running on
Selenium IDE, the log window shows the page test is
completed successfully.

Description
Runs: 1 Failures: 0

Log Reference

3. click

ap-inner OK

click

h value

ap-inner OK

~ o o a

‘webteset' completed successfully

. The test cases that failed while typing the wrong username
or password.
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Description
Runs: 1 Failures: 1

| Log Reference

15. click on

16. click

18. click on
19. click
20. click on
21. click on
22. click on
23. type on

24 click on

Nait timed

_web' ended with 1 error(s)
. Below the table shows results carried out while testing the
webpage on Selenium IDE.

Test Cases Results
Test case 1 Passed
Test case 2 Failed

Test case 1 passed when the correct username and password
is typed.

Test case 2 failed when anyone of username or password is
typed incorrectly.

VIIl. CONCLUSION

Frameworks for web automation have completely changed and
streamlined how firms operate. To automate numerous
operations connected to web development, testing, and
deployment, these frameworks provide a complete collection of
tools and functionalities. The current status of web automation
frameworks has been thoroughly evaluated, and it is clear that
these frameworks offer a wide range of advantages, such as
greater quality assurance, increased productivity, and increased
efficiency.

The huge increase in productivity that web automation
frameworks provide is one of their main benefits. Developers
may focus on more important areas of their projects by
automating repetitive operations like form filling, data
extraction, and content management. Faster development cycles
and a shorter time to market provide businesses an advantage
over rivals.

Web automation frameworks also help to increase productivity
throughout the test- ing and development phases. They offer a
standardized method for developing websites, enabling
programmers to adhere to best practices and keep their code
consistent. These frameworks also provide built-in reporting,
logging, and error-handling functions that help find problems
quickly and get them fixed.

Another area where web automation frameworks shine is
quality control. Frameworks offer thorough testing coverage by
automating test scenarios, ensuring that applications work as
intended across a range of browsers, devices, and platforms. This
lowers the possibility of defects and compatibility problems,
resulting in more dependable and robust online apps. The general
stability and performance of online applications are improved
through continuous integration and regression testing, which are
both made possible by automation frameworks

In conclusion, web automation frameworks have established
themselves as crucial solutions for companies looking to
streamline their online development procedures. These
frameworks give development teams the tools they need to
produce higher-quality web apps faster by enhancing
productivity, efficiency, and quality assurance. Web automation
frameworks will surely be essential to advancing innovation and
influencing the direction of web development as technology
develops further. Organizations may stay ahead in the
competitive and dynamic digital landscape by embracing and
utilizing these frameworks.
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