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Abstract – The testing step of the SDLC is the most important. Testing is a step in the quality assurance 

process that is used to identify mistakes and faults that occurred during application development, ensuring 

that users may use the product with confidence. By using critical thinking and a logical method, the tester 

imagines a business situation. The automated tools can execute, report, and compare the results with earlier 

test runs to make a tester's job easier. The goal in this study is to produce a complete output report that 

includes data on the test cases that were run during the test run. With the assistance of the free and open-

source Selenium web driver, Maven, and Cucumber, the researcher is testing a web application using the 

BDD framework.Each requirement for this article will have a feature file created by the researcher, who 

will then map it to the appropriate step definition class. All of the mapped methods in the step definition 

class will be called as we run the feature file. Detailed information about the cases that were executed 

according to the feature file will be included in the output that is generated. 

 

Index Terms – Automation, BDD, Cucumber, Selenium WebDriver 

 

INTRODUCTION  

Clients will communicate all of their requirements to the business analyst during the software development 

process. The business analyst will then verify the collected requirements and build the programme to meet 

the client's primary criteria. The third phase involves the developer, who carefully considers the business 

analyst's requirements before writing the code. To test the software, the Quality Assurance team will create 

the scenarios. Software testing is done in a methodical way to detect defects and to make sure that the 

results we get are what we anticipate them to be. Automation testing is used instead of manual testing to 

boost success rates. We have two fundamental methods for testing. Black box testing and white box testing 

are two examples of testing.Black box testing ignores internal testing procedures and focuses primarily on 

an application's functionality; it is typically carried out as a validation process. Validation is carried out in 

order to determine whether or not the specific customer need has been met. White box testing is another 

type of testing that examines an application's internal process flow and produced code. Selenium, which is 

used for functional and regression testing, is employed in this case for automation testing. Black box 

testing includes regression and functional testing. 

Before they are deployed, we can automate web applications with the help of the Selenium set of API and 

Jars. Selenium is platform independent and supports a wide range of operating systems, browsers, and 

computer languages. Selenium has a variety of tools with various features and abilities. These technologies 

include the Selenium IDE (Integrated Development Environment), Selenium Web Driver, Selenium Grid, 

and the discontinued Selenium RC (Remote Control). Selenium Web Driver is being used in this case. 
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Selenium 2.0 is another name for Selenium Web Driver. It is a tool for web application testing. It is 

quicker than SeleniumRC since it can communicate directly with browsers, as opposed to SeleniumRC's 

use of a server that injects a http proxy into browsers to comprehend them. In the selenium web driver test 

suite, test cases are constructed, and then element locator, object locator, and web driver methods are used 

to run them. Web Driver allows data-driven testing and does not have any cryptic commands. Any 

language test scripts can call the Selenium web driver and automate the online application, making it faster 

and clearer.Since the Selenium web driver is unable to produce thorough test reports, we employ BDD 

(feature files), which can. 

 

Software testing tool Cucumber uses the Behavior Driven Development (BDD) method for testing 

applications. Tests are written in plain text using Cucumber in the style of Given, When, and Then 

statements, where the Given statement lists all prerequisites, the When statement lists all conditions, and 

the Then condition lists the intended result. In order to make it easier for a non-technical person to 

comprehend what is actually intended to happen, these steps are expressed in plain language, which hides 

the technicalities and complexities of the automation scripts bound underneath. The feature files for these 

steps are located in an IDE. 

 

Here is a quick test as an illustration: 

I've already accessed the Google Search homepage. 

I would see some search results after entering some text and clicking the Google Search button. 

 

By enabling direct contact between our code and the web browser using the Selenium WebDriver API, the 

appropriate actions can be carried out automatically. With the help of the WebDriver API, we may create a 

variety of implementation classes for diverse contexts, including Chrome Driver, Firefox Driver, Html 

Unit Driver, Safari Driver, Internet Explorer Driver, Android Driver, and others for the most widely used 

web browsers. 

Using Locators, Selenium WebDriver locates each HTML element that is present in a web application. 

Eight different locator types are supported by Selenium, including id, name, class Name, xPath, link Text, 

partial Link Text, tag Name, and css Selector. Selenium WebDriver gives us the ability to use the find 

Element method to locate any sort of WebElement that is available in a web application by properly 

employing these locators. A WebElement can be uniquely recognised when more than one element has the 

same locator values by using the find Elements function. 

 
Figure 1 – Framework of automation 

 

UNDERSTANDING CONCEPT OF BDD FRAMEWORK  

Software development employs the behavioural driven development technique, in which every team 

member communicates to fully comprehend the requirements. Here, the product owner, tester, business 

analyst, and developer discuss and work together on the need based on business needs. The owner outlines 

the requirement and desired programme behaviour. Developers and testers are able to produce the desired 

outcome thanks to these interactions. They gain a clear understanding with the aid of user stories and then 
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compose the requirements into a feature file, also known as a gherkin, which is written in plain English. 

Several benefits of BDD are - 

1) Effective cooperation 

2) Wide exposure 

3) The software design takes business value into account. 

4) Common language 

5) Greater assurance on the part of the developers 

6) Reduced prices 

 

A. Cucumber  

Cucumber is a tool for software testing that helps business managers and software developers 

communicate better. It was developed to handle behavioural driven development (BDD), in which needs 

are implied in feature files written in a simple form of English called Gherkin language. It follows the 

"Given, When, Then" pattern. The Gherkin-written test scenarios are saved in a feature file. The scrum 

team will first understand the requirements before writing the step definitions with the quality assurance 

team. 

 

B. Feature File  

Feature files are used to store test cases that are written as files. We develop a unique feature file for each 

Cucumber feature. For a certain feature file, a scenario and scenario outline are created. using the 

".feature" file extension. Feature files are made up of certain basic keywords. 

1) A feature describes a particular functionality in a test case. 

2) The scenario describes how the functionality operates. 

3) Giving refers to what is given to us. 

4) When Next Particular circumstance. 

5) What happens next if the condition is met. 

6) Scenario outline: we'll provide numerous inputs for a single scenario so it can test them all 

 

C. Step Definition  

The researcher invokes an intermediate step definition class to carry out our job as described in the feature 

file. The function's code is mapped to each step in the feature file for execution. Now, by scanning the step 

definition file, cucumber will execute every scenario in the feature file. 

1) Annotation - Cucumber has some pre-defined content that will aid the compiler's execution. 

 

MAVEN  

Software management tools include Maven. We add particular dependencies that our project needs to 

Maven. Projects are built using Maven. On the project object model, Maven works. An xml file is the 

POM. The software project's data is contained in the POM file. Our project is configured through POM. 

Java libraries and plugins are downloaded by Maven from a repository. Maven assists us by downloading 

each and every crucial jar needed for the project. 

 

A. Dependency - The researcher will add a specific dependent by providing their version, scope, group id, 

and artefact id. Additionally, it will download every jar file it needs from the web server's maven 

repository. 

 

TESTNG  

The researcher will employ the more potent TestNG framework for this study. Next generation is indicated 

here by NG. It is an open source tool that works best for integration testing. 

A. Benefits of TestNG 

1) Test case prioritisation 

2) Testing is done in sequence, 
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3) test cases are grouped. 

4) Concurrent testing. 

5) Log generation 

6) Notes  

7) HTML reports are provided by TestNG. 

 

B. Annotation  

An annotation can specify techniques. The approach has no established structure or pattern. There is an 

option to pass more parameters. Compilers can readily identify problems thanks to annotations. 

 

REQUIREMENT SPECIFICATION  

A document that describes software needs is called a software requirement specification. Stakeholders, 

business analysts, developers, and testers all share it. As a result, developers and testers move forward with 

writing code and test cases, respectively. 

 

AIRLINE APPLICATION  

The purpose of an airline application is to offer clients services like flight search, flight booking, ticket 

cancellation, etc. This application will assist users in researching their trip choices. As this application 

provides to create an account in which all the previous and upcoming tickets will be presented, the 

customer may manage and view his recent tickets. Due to increased market rivalry, customers are 

searching for affordable and dependable flight options. According to client searches, this application 

would offer the best flights. The following features of the airline application will be tested by the 

researcher: 

1) Access your account (Successful and Unsuccessful) 

2) Lookup flights 

 

 

EXPERIMENTATION & IMPLEMENTATION  

A. Issue Analysis - The researcher will talk about historical issues with analysing test results in this part. 

They have adopted TestNG for better reporting and business user understanding. However, the issue has 

not been totally fixed because the TestNG report does not give specific details about the cases that were 

ran. 

 
Fig. 1: TestNG report 
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However, there are some drawbacks because it does not give specific information about the scenarios that 

are passed or failed, and which step was failed in case of failure. Figure 1 shows information about passed 

scenarios and methods, and execution time is also displayed. 

 

 
Fig. 2: Maven Pom.Xml File 

Figure 2 displays the POM.xml file. There are several dependencies in it. All the prerequisites needed to 

test this application can be added by the researcher. All of the jar files will be fetched by Maven from its 

repository. 

 

B. Writing Test Cases  

1) Login Page - The login page is broken down into three parts in figure 3. They are the text boxes for the 

email box, password box, and login button (submit button). We will enter the customer's registered email 

address in the email text field. Two scenarios call for logging in: 

1) Use your registered email to login. 

2) Use an unregistered email to log in. 

 

User should log into account after entering valid and registered email address and password. Customer 

should not be able to login to the account if user enters erroneous or unregistered email ID and password. 
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Fig. 3: Login Page 

 

Figure 4 shows the login feature file that the researcher generated for the airline application's login 

functionality. Every line in the feature file is mapped to the step definition class' equivalent code. The test 

case was done by the researcher using Scenario Outline and two different sets of data. 

A feature file will execute each method in the step specification class in turn when launched as a cucumber 

feature (given, when, then). For every set of data in the example scenario outline in the feature file, the 

same flow will be executed. 

 
Fig. 4: Feature File for Login Functionality 

 

2) Search Page - Figure 5 displays the search page. The user will enter the origin and destination, 

departure date, and passenger count. When a user clicks the search button, a list of flights that match their 

search parameters ought to appear. 
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Figure 5: Search Page 

 

With the help of the "provided, when, then" keywords, we will describe our scenario in a straightforward 

gherkin language as seen in Figure 6. 

 
Fig. 6: The Search Functionality Feature File 

 

Figure 7 displays the search page's results; here, the researcher can see all of the flights that are available 

based on choices. 

 
Fig. 7: Search File Result 

 

TEST RESULT 

Figure 8 displays cucumber runner's output. The results of the login functionality are displayed in this 

figure. a situation where one scenario description passes while another fails. 
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Fig. 8: Cucumber Output 

 

Here, the researcher may see in plain sight which tests were successful and which ones were not. These 

output numbers demonstrate how it would unmistakably fix the TestNG issue. Figure 9 shows the results 

of the search functionality, which show which scenarios and stages have finished. 

 
Fig. 9: Output of Cucumber for Searching a Flight 

 

CONCLUSION  

The researcher used the BDD Framework and the Selenium Web Driver in this study. in order to enhance 

communication and comprehension between the people involved. It also gives all participants a lot of 
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visibility because it employs general language that everyone can understand. This allows developers to 

produce high-quality products that perfectly fulfil user needs and lower the cost of maintaining their code. 
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