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ABSTRACT: Modern software development approaches have come to rely heavily on automated testing, which
provides many advantages over manual testing in terms of efficiency, dependability, and scalability. This paper
provides a thorough analysis of the developments in automated testing methods, emphasizing the most important
approaches, instruments, and industry best practices. The paper examines several automated testing methodologies,
including functional testing, regression testing, and performance testing, after providing an outline of the basics of
automated testing and outlining its advantages and disadvantages. The paper also explores popular automation
technologies, including Selenium, and talks about their features, capabilities, and suitability for various testing
scenarios. Furthermore, the paper examines emerging trends and future directions in automated testing, including the
integration of artificial intelligence and machine learning techniques. Through this review, the paper aims to provide
researchers and practitioners with valuable insights into the evolving landscape of automated testing, enabling them to
make informed decisions and advancements in software quality assurance.
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L. INTRODUCTION

The use of automated testing has revolutionized quality assurance and is now a fundamental component of
contemporary software development. Software tools use this technique to test software applications before they are
released, comparing the results to what is predicted and what is really achieved. By using this approach, you can make
sure that the program always fulfills requirements and works as intended, even after multiple updates and iterations.

Several tools and methods are used in automated testing to mimic user activities with the software, including typing
text, pressing buttons, and navigating between displays. Selenium is a popular web automation tool that lets testers
check expected results and automate browser actions. In order to interact with the website or application being tested,
test scripts are usually written in programming languages like Java, which Selenium supports. Systematic and
repeatable testing is made possible by these scripts, which specify a set of tasks to be completed and the anticipated
outcomes.

Web browser automation replicates the actions a human tester would take during manual testing by inserting JavaScript
code into the browser driver. After that, the automation programs compare the results to what was anticipated,
highlighting any inconsistencies or mistakes that need more research. Essentially, when compared to manual testing
methods, automated testing improves efficiency, dependability, and accuracy by streamlining the testing process.
Software engineers may guarantee the same level of quality across updates and releases by using technologies like
Selenium and programming languages like Java.

II. LITERATURE REVIEW
In [1], For load test execution, the asset utilization of Selenium-based load tests in different designs was read. The
two most important findings are that headless browsers use far fewer resources than other types of browser

implementations. Similarly, a load driver's limit can be increased. by minimum 20% by sharing instances among
client cases.
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In [2], It is discovered that in a software development life cycle (SDLC), software testing is thought to be the most
important progress. The main goal of testing methods is to compare the results that are obtained with those that the
end-user is aware of. The task of a tester is made easier by employing specialized software to automate the
component that involves execution. This focuses on using Selenium's webdriver to test an application and
demonstrate how to use it in conjunction with other tools like TestNG, Maven, and so on, enabling progressively
easier methods of enhancing the quality of testing.

In [3], Consideration is given to the benefits and drawbacks of utilizing Git. A vast array of commands in Git make
it easier for developers to deal with and utilize the repository. The developer can work more productively as a
result. Git enables developers to branch more frequently without affecting the master code. The developer is free to
act whichever they choose on the private branch. Git has the drawback that, if the merging process is not carefully
supervised, it may destroy or contaminate knowledge regarding modifications made to the code history, which is
crucial for ongoing data development.

In [4], It is a given that software testing is the process of running a program with the intention of identifying flaws
in order to produce software that has no defects. As a result, several testing techniques have been applied over time.
This area of research has seen significant advancements. In the future, this field will become increasingly
significant. There are several approaches to test case creation. The author discussed the various viewpoints on
software testing, including the significance of testing standards and programming techniques. Furthermore, a
pertinent information regarding the many kinds of testing standards is also given.

In [5], It is evident that software testing can be done in two ways: manually or by using automation technologies to
assess the product's quality, find flaws, and build user confidence. Automation tools assist in creating and running
test scripts, saving money and effort compared to manual testing. The primary focus now accessible to support
design and execution activity is automation tools.

IT1. BASICS OF SELENIUM AND TESTNG

Several software automation technologies, including Selenium IDE, Selenium RC (selenium 1.0), and Selenium
webdriver (selenium 2.0), make up Selenium [7]. The integrated development environment (IDE) used to create
test scripts is called Selenium. You may record, edit, and debug Selenium test cases with this Firefox plug-in [6]. It
creates the test scripts and logs every action the user takes. For a long time, the primary focus of the selenium
project was remote control (RC). Because Selenium RC employs the Java Script application known as Selenium
Core, it is slower than Selenium Webdriver [9]. Before running the test scripts, Selenium RC demands that the
server be started. It is incompatible with Ajax apps. By combining webdriver and selenium, selenium webdriver
was created in order to get beyond the drawbacks of selenium RC. Another name for Selenium webdriver is
Selenium 2.0 [9]. Because Selenium Webdriver communicates directly with the browser, it operates more quickly
than Selenium RC. Ajax applications and a variety of web browsers are supported by the Selenium webdriver. The
selenium webdriver's primary objective is to provide better support for contemporary web application testing issues.
Multiple languages are supported by Selenium Webdriver for writing test scripts. The API for Selenium Webdriver
is less complex than that of Selenium RC [5]. Selenium online Driver does have several limits when it comes to
testing online applications, nevertheless, despite all of its benefits. Screenshot generation for failed test cases is not
a feature of the Selenium webdriver. Selenium webdriver does not have built in capability to generate the test
results. It depends on third party tools to generate the test reports. This limitation can be avoided by using Tes tNG
framework.

A testing framework called TestNG was created to get around the drawbacks of the JUnit testing framework [10].
TestNG is more capable than JUnit since it offers certain additional features. All test types, including unit,
functional, and integration testing, are covered by TestNG. We have combined TestNG with Eclipse in the
suggested framework to produce a test report and run several test cases concurrently. All of the test cases that
passed and failed are included in this TestNG report. The TestNG report needs to be modified because it is difficult
to interpret. Regarding the test report, every organization has various criteria. According to the needs of the
organization, we have customized the TestNG report in the suggested structure. Thus, the company is free to
receive the test report in any format they choose. The failed test case URL is also included in this report. By using
this functionality, developer can easily find out defects in web application.
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Figure 1: Framework with Selenium and TestNG
IV. TESTING
The method of conducting each and every test by hand is known as manual testing. When a module is put through

manual testing, testers ensure that its functionality follows a logical flow. If a series of steps are not followed, the
module is considered to have faults and is reported as a bug. A test case workflow is shown in Fig. 1.
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Figure 2: Testing Methodology

4.1 Manual Testing

For the initial layer of verification, manual testers are tasked with these test cases. If a module failure is discovered,
it will be reported as a bug, and the development team will strive to resolve it before sending it again for testing.
The manual testing team will forward the test case to automation if the module functions as intended.

If there is a reported bug. The designated developer must fix the problem and then submit it back to the original
manual tester for confirmation that the problem has been fixed. The module functionality will be once again
examined and verified by the manual testers before being forwarded.

4.2 Automation Testing

The next step in the testing process is automation testing. Automation is crucial since testing the same test case
repeatedly for each version update of a website or browser would waste human labor. The automated approach is
used to overcome this issue. Automation involves coding the test case step-by-step and validating against the
expected and actual results. Because of the way it's written, you may run it again to make sure the feature works
with any upgrade.

Writing a test case script is the first stage in the automated testing process. Coding is the process of writing scripts.

Here, Java has been programmed using the IntelliJ IDEA platform for Selenium. TestNG and the Maven repository
are the extra tools that are employed. Specifics and details of the tools used has been provided in respective chapter.
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Coding the test cases is the initial step in the automation process. The allocated automation tester will receive the
steps and desired outcome from the manual testing team. Every step will be coded by the automation tester, who
will then compare the outcome to what was anticipated.

The automation run takes place after the scripting is finished. Automation is used to run the test; if a scripting
problem causes a failure, the code is rewritten and tested again until the issue is resolved. The code is added to the
Git Repository once the script has ran repeatedly and successfully without any errors.

Every automation tester submits their code for review and completion to the automation team's own Git repository.
Senior members of the automation team have permission access to the repository. If there are no code standard
breaches discovered, these senior members will inspect the pushed code and approve it. Senior members can
provide comments to enhance the code standard if the script does not meet the anticipated standards. The code is
subsequently integrated with the source code of the automation team as a whole after approval. When this step is
finished, the test case is said to have finished the testing phase.

Maintenance of test cases is another branch of the work. The test cases that have completed the testing stage and
are run on regular basis still have chances of failing because of browser or website update. These updates have to
be reflected back in the test cases.

4.3 Test Case Segregation

The test cases are segregated into three groups — Smoke, Sanity and Regression. This classification is based on the
importance of the test cases. The importance of the test case also determines the frequency of testing of that case.

4.3.1. Smoke

Smoke test cases are the most important test cases. These test cases revolve around the fundamental functioning of
the module under test. If smoke test case fails, the bug is raised with the top severity and are expected to be fixed
as soon as possible. As only the important test cases are grouped in this, smoke has the lowest count of test cases in
it.

4.3.2. Sanity
The test cases covered by the sanity group are significant yet do not seriously impair the functionality of the
module. This group also hosts test cases that have little effect on how users interact with the module.

4.3.3. Regression

The largest number of test cases are found in the regression suite. Test cases containing validations and
verifications are the focus of regression. To ensure that the bug repair or new changes haven't altered the behavior
of the module, this test suite is run.

There are various testing phases involved in the work's implementation. The initial section consists of manual
testing and bug correction. The automation team receives the test cases from the manual testing team once the test
steps have been created. Thus, the second phase of the testing process is automation. After the tests are automated,
measures are made to guarantee the reliability of the test cases in several builds. Brief segregation of the test cases
is based on importance that decides the selection of test cases to be automated on priority.

V. RESULTS
1.Risk Register Navigation: Two strings are initialized: risk Name and logged In User Name. The code then
retrieves the Risk Register Page class using the get Page method and calls the navigate To Risk Register method to
presumably navigate to the risk register page on the application.
2.Risk Register Validation: An assertion is made using the assert Helper class to verify if the Ribbon Menu class

is present on the page using the get Page method. The Ribbon Menu class likely represents a menu element on the
application. This might be a way to validate that the navigation to the risk register page was successful.
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String riskName = TestDataUtil.getRandomName();
String loggedInUserName = currentUser.username;
getPage(RiskRegisterPage.class).navigateToRiskRegis

.assertTrue(getPage (RibbonMenu.c

Figure 3: Test Case

1.Method Definition: The code defines a method named navigate To Risk Register Page. This method likely
belongs to a larger class that interacts with the web application.

2.Navigation: A line calls navigation. Navigate To Form In Left Pane Tree("Risk Analysis"). This suggests the
code interacts with an object named navigation which has a method named navigate To Form In Left Pane Tree.
This method likely performs the following actions: Expands the left pane tree within the web application. Selects a
specific form named "Risk Analysis" from the expanded tree.

3.Frame Switching: The code then calls navigation. Switch Frame To Content(). This indicates that the
application utilizes frames, and the code needs to switch to the content frame after selecting the form.

4.Verification: The final line calls wait Helper. Wait For Page To Load("Ribbon Icons. New"). This suggests the
code waits for an element named "Ribbon Icons. New" to appear on the page. This element likely serves as a
verification point, confirming successful navigation to the risk register.

navigateToFormInLeftPaneTree (RiskAn

switchFrameToContent();

.waitForPageToLoad(RibbonIcons.New) ;

Figure 4: Method

1.Try Block: The code utilizes a try block to encapsulate attempts at frame switching.

2.Frame Switching Logic: Within the try block, conditional statements implement different methods for
switching frames: The first attempts to retrieve the current frame using Java Script Util. get Current Frame().
Success likely results in the function returning true. The second leverages wait Helper. wait For Frame Available
And Switch, suggesting the code waits for a specific frame to be available before switching. The third involves
Exception Handler. login And Continue Web Driver, indicating potential login-related exception handling during
frame switching.

3.Catch Block: If any frame switching attempt in the try block encounters an exception, the catch block executes.
The exception is logged using Exception Handler. Log And Continue Web Driver. The function then returns false.
The switch Frame To Content function demonstrates a robust approach to switching frames in a web application. It
attempts multiple methods and incorporates exception handling to ensure successful frame switching in various
scenarios.
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if (JavaScriptUtil.getCurrentFrame(

[

.waitForFrameAvailableAndSwit

(Exception e) {
ExceptionHandler.logAndContinueWebDrive

]

Figure 5: switch Frame To Content

Email reports can be automatically generated by the process when automated test cases are run with the Selenium
WebDriver. By promptly updating stakeholders on test execution outcomes, this feature improves test management
efficiency. Teams can guarantee easy communication and monitoring of testing operations by utilizing Selenium
WebDriver's features in conjunction with email integration. This will promote more efficient teamwork and prompt
resolution of any issues that are discovered throughout the testing process.

B rassed ] Failed ] Blocked

123815315

Figure 6: Report

VI. CONCLUSION & FUTURE SCOPE

Developers must meet the tight development timelines of today's software industry, automation testing becomes
essential. In the past, builds happened on predetermined dates at intervals of days or even months. Continuous
software builds are necessary for novel development techniques, notably those connected to object-oriented
programming and languages like Java. New features are introduced to the system under test, and as with
subsequent cycles, automation scripts must be developed, approved, and maintained for every release. This process
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creates a cycle. Maintenance is the key to making automation scripts more successful. As a result, the automated
process finds it difficult to complete its tasks and keep up with the developer team's modifications and new
requirements. Keeping the test automation scripts' overall pass rate high as well. It is now possible to draw the
conclusion that, because automation is based on code and script, it is superior to manual testing of the identical
situations in every software. Because automation is aided by a computer language, it is also faster than manual
testing. Even though automated testing is thought to be quicker and more effective than manual testing, ad hoc
testing is prohibited. On the other hand, ad hoc testing can be done manually. The set of scenarios in a given
software can be tested across multiple browsers at once thanks to the automation tools' compatibility with nearly all
of the current browsers. This is not possible with manual testing because more resources (manual testers + device)
are needed to manually test the software on multiple browsers at once. As automation is not yet 100% reliable,
expanding its scope and making it the best option for software testing will be the next big step towards the
automation process's success.

Future Scope

The automation team's primary objective is to fully cover the product; after this is accomplished, increasing
efficiency will come first. The degree to which automation is included into the testing process determines the
breadth of automated testing. Automation makes load testing, security, and API testing easier. When a product is
released, regression testing is done to look for errors. Long-term, robotics will be the way of the future. Another
item that has to be tested in test coverage is artificial intelligence (AI) and machine learning (ML). Tests that are
automatically generated will eventually be possible thanks to Al and machine learning. Automation is approaching
a tipping point due to the quick advancements in robotics and artificial intelligence. These days, robots are capable
of carrying out a wide range of tasks with little assistance from humans. Automated technologies are greatly
enhancing the capabilities of the workforce in addition to carrying out iterative duties. The majority of the world's
manual labor is predicted to be replaced by automated procedures in the near future. Automation is being used by a
variety of industries, including banking and manufacturing, to improve quality, productivity, safety, and
profitability.
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