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ABSTRACT:

In response to the growing need for "Quality at Speed,” or software produced with
high standards, faster and more efficient software testing execution is required to
ensure software quality. Testing software requires the use of appropriate testing
methods and test automation tools/frameworks in order for the process to be
successful and effective. To fully test software and ensure its quality, it is often
essential to combine a few appropriate testing approaches. Similar to this, no single
tool can satisfy every criteria for automated testing, thus making the process of
choosing the superior tool more tough. Software testing can only be successful and
efficient if the various testing techniques, tools, and frameworks are understood. This
research provides a thorough examination of automation test frameworks and tools.
Adequate utilization of automation software testing frameworks and tools is required
to produce high-quality software that meets client requirements. Comprehensive
standards are still necessary even if software testing and automated testing techniques
have previously been the subject of much research. The testing teams will be able to
choose the best option based on the requirements with the aid of this research. The
review's findings indicate that, depending on the situation and budget, the most often
cast-off tools are Selenium, UFT, Ranorex Studio, JMeter etc.The importance of
subjects pertaining to automated web testing technologies is increasing in published
research. Unfortunately, there isn't a unique approach or framework that can fully
manage and satisfy all requirements for automated web testing
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I INTRODUCTION

The significance of software quality and management has also become more widely
recognized as computer software usage has increased [1]. Because software is capable
to impact millions of people in many ways, it has become an indispensable aspect of
our everyday lives, necessitating the usage of secure and dependable software.
Because human beings make mistakes, faults are an inevitable component of software
development, according to the principles of human-centered software development.
Software flaws have the potential to be fatal and have a detrimental impact on real-
time performance. These kinds of mistakes get more expensive as development goes
on, so it's critical to address them early. Software engineering includes software
testing, which has to do with the final product's quality. In order to guarantee software
quality, the test is used to confirm, validate, and assess the dependability of software
products [2]. Terrible things could happen if the software system’s quality is
compromised. Since the late 1970s, more personnel and time have been dedicated to
the software testing process as a result of all these problems. As a result, due to the
fact that software is used in everything from mission-critical systems to everyday life,
software testing has grown to be one of the most challenging and necessary processes
for businesses, organizations, and researchers [3]. Front-end and back-end testing are
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two examples of the different aspects that go into software testing [4]. Software
testing techniques come in a wide variety, both functional and non-functional. System
testing, acceptability testing, unit testing, and integration testing are among the
approaches used in functional testing, and they should be used in that sequence.
Various non-functional testing approaches, such as performance, security, usability,
and compatibility testing, are associated with the functional features of software
products. Software testing fundamentals include determining whether the chosen test
methods and test types are appropriate for a given piece of software, identifying the
software requirements, choosing a verifiable and validation technique, conducting a
scope check, documenting test processes, and more [5]. Software testing can be
carried out automatically or manually [6]. Human input, analysis, and evaluation are
all necessary steps in the manual software testing process. Manual testing is
inherently risky since they involve human interaction. Mainly because taking the test
repeatedly wears individuals out most of the time. It takes a lot of effort and patience
to develop test cases for the manual testing process, which verifies if the program is
correct. The process of automating test tasks, such as creating test scenarios, running
and verifying them, and using automated tools, is called automated software testing.
It is possible to automate all of the tests or only some of the test cases in an automated
software test. The majority of software firms employ automated software testing to
get advantages including less human labor, faster time to market, and better quality.
Tests must be completed faster and with less effort in order for automated software
testing to be effective. This has to do with choosing "software automation test tool"
that will be applied. The "software automation test tools" that are designed for
automation testing exhibit distinct characteristics based on their respective
applications. For example, some are used for testing websites, and some are for
mobile applications. Moreover, the programming languages and test methodologies
employed determine the differences between these test automation solutions.

Over the years, numerous automated testing tools have been developed. Nonetheless,
consumers find it challenging to select the appropriate test instrument in this scenario.
Numerous researches that analyze and assess automation testing techniques may be
found in the literature [7]. Despite their great value, these studies doesn’t address
factors like code requirements, performance analysis, test levels, and interfaces used.
This study is motivated by the desire to fill this research gap. The study's primary goal
is to present a comparative analysis of significant and well-liked test automation
solutions. Its goals are to provide light on upcoming research and to provide an
overview of the automation technologies and general framework that should be taken
into account while designing test processes. Selecting a testing tool is a crucial stage
in the automation testing process. This study offers a variety of data and inputs to be
taken into account during these elections. Thus, this effort will contribute to the body
of knowledge in this field. and be very helpful to software and IT professionals as
well as academic research scholars. This is how this research article is organized: The
first part is an introduction; the second part discusses automated software testing and
its categories; the third part discusses test automation frameworks and their various
kinds. A few well-known test automation tools were introduced and contrasted in Part
IV, and the article is concluded in Part V.
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Il. RELATED WORKS

For integrated functional and security testing of software systems, an automated test
generating technique is described [8]. Automating test generation and execution is a
highly desirable way to increase testing efficiency and lower costs. Repeatable tests
and more frequent test runs made possible by automation allow for additional test
cycles. A framework for automated testing is proposed, utilizing TestNG and
Selenium Web driver, and its specifics are discussed. Testers may quickly and
effectively write their test cases with this framework [9]. Currently, most inspection
and testing procedures are carried out independently. One area of research that shows
promise for utilizing additional synergistic effects is the combination of inspection
and testing approaches [10]. Authors exemplifies the taxonomy of several automated
testing technologies, including load, management, and functional testing [11].
Adopting the web for software product development has several benefits, the primary
ones being. Cross-platform access from any device with an Internet connection, free
feature upgrades for each customer, free installation, and independence from client
operating systems [12]. Undertook a comparison analysis of automated testing
technologies, including Selenium, Watir, Sahi etc., based on parameters including test
script generation effort, script playback capability, result and price. The usage of open
source automated testing technologies has significantly reduced the testing process's
total cost as well as its execution time. This study's main goal is to evaluate and
compare the features and capabilities of the testing tools enabling a user to choose the
one that best suits their needs for a particular work. According to the poll, test
automation offers advantages in terms of test coverage, reusability, and repeatability
as well as reduced work required to execute tests. High initial costs for automation
setup, tool selection, and training were a barrier [13]. This article addresses the
necessity of automated testing during the software development process to produce
software that is resilient, dependable, and of high quality. Based on the Selenium and
J Meter, the authors have created an automated software testing framework for web
applications [14]. To find out about present practices and areas for tool and process
improvements in software testing, the authors surveyed enterprises and software
testing professionals [15]. The aim is to figure out how to identify a variety of cutting-
edge testing techniques and tools for software systems in order to guarantee that the
produced product meets quality standards. In order to select a testing tool and
technique that will save time and money, we will compare several testing tools based
on the body of available literature. We will also compare various automated testing
methodologies. To help users or developers choose the optimal online testing tool for
their purposes, this study piece provides a feasibility assessment for both commercial
and free source web testing tools [16]. One of the most important and difficult tasks in
software engineering is figuring out which software testing tools are best for the
project at hand.

111 AUTOMATED SOFTWARE TESTING

Automated testing is the process of monitoring test execution and comparing expected
and actual outcomes using software that is not part of the program being tested. Some
manual testing processes are automated, but not all of them are, thanks to automation
technologies [17]. Automated testing generally saves time. It makes it possible for the
tester to finish a lot of tests quickly, including testing and other crucial and repetitive
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tasks that would be challenging to complete by hand. Test automation not only saves
time but also money, effort, and quality of test tasks. It also helps to increase software
accuracy. To create test cases and carry out testing, an experienced tester who is
knowledgeable about automation tools and the software being tested is needed for test
automation. Following Table 1 explains the advantages and disadvantages of
automated testing.

Table 1: Automated Testing Advantages and Disadvantages

Advantages Disadvantages

Superior to manual testing in terms of | Selecting the appropriate instrument takes
accuracy and speed of error detection. a great deal of time, effort, and
development planning.

Makes testing more effective by saving | It needs familiarity with the testing tool
time and effort.

Increases test coverage because it's | The test is somewhat pricey and costly.
possible to utilize numerous test tools at
once, allowing for parallel testing of
various test scenarios.

Repeatable automation test script. Writing an automated test requires a
certain level of qualification.

IV AUTOMATION TESTING FRAMEWORKS
Testing frameworks for automated testing tools come in a variety of forms. This
section provides a quick explanation of a few of these techniques.

1. Framework for Modular Testing

Concepts from object-oriented programming serve as the foundation for the modular
testing framework. With the help of this framework, the entire application being
tested is divided into a number of coherent, independent modules. A unique and
independent test script is required for each sub-module. Consequently, merging
multiple test scripts yields a larger test script that encompasses many modules. These
modules are isolated from other parts of the application by an abstraction layer [18].

2. Framework for Data-Driven Testing

The same functionality can be checked using other data sets in the application tests.
Giving test data inside the automation code is therefore not a sensible choice. A more
sensible and practical approach is to store data in other databases. This framework
offers a way to separate these kinds of information. The data is kept in separate files,
which results in separated test data. Traditionally, data is kept in pairs called "Key /
Value."

3. A Framework for Keyword-Driven Testing

The keyword-based test framework allows it to store a specific set of code from the
test script to an external data source, in addition to segregating test data from scripts.
This code set determines keywords, which is why the framework has this name.
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Examine Keywords and data are organized like a table. Regardless of the automation
tool being chosen, keywords and test data must be assets [19].
4. Framework for Hybrid Testing

A mixture of several frames makes up the hybrid test frame. The fact that this
installation makes use of various frameworks is its best feature. It is imperative to put
up an adaptable framework for automated testing as more teams adopt an agile
methodology. A hybrid framework is easier to modify in order to achieve optimal test
outcomes.

5. A Framework for Behavior-Driven Testing

Automation is made possible by the Behavior Oriented Development framework in a
way that is easy for testers to read and comprehend. The user does not need to be
proficient in programming to use these frameworks.

It takes careful preparation and labor to evaluate and choose a framework. In order to
achieve successful testing, it is imperative that when selecting a framework, the
appropriate test automation tools be taken into account. Additionally, the framework
should be able to adapt to changes in the software being tested as well as different
automation tools.

V. PARAMETERS FOR TOOLS COMPARISON

Features for comparative analysis must be identified since evaluation can be
conducted based on various automation tool specifications or attributes. Tools can be
compared based on a variety of factors; as they serve the same objective, they will
also have similar attributes. We selected the analytic criteria from a list of attributes
that practitioners deemed significant when choosing test tools [20]. The table 2 below
outlines the fundamental standards used to compare the various software testing
solutions that are currently on the market.

Table 2: Criteria of Software Testing Tools

Criteria Discription

Operating System Compatibility Supported OS.

Browser Compatibility Browser compatible.

Extendable Extent, software can be expanded and
given additional features.

Programming skills Programming abilities needed.

Cost effectiveness Licensed or Free.

Modifiable The ability to be adjusted based on user
needs.

VI. COMPARATIVE ANALYSIS OF AUTOMATION TESTING TOOLS

Table 3 presents a comparative analysis of various automated software testing
methods selected based on factors.
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Table 3: Comparative Analysis of Automation Software Testing Tools

Tool Developer | Operating Browser Language | Extenda | Programming | Cost Modifiabl
System Compatibility | Supported | ble Skills e
Compatibilit
y
Cross Cross Java Limited | Needed Open | Yes,
Selenium Jason Ruby, source | modifiable
Huggins python,
php
C#, .net
Test- Smart Bear Windows Chrome, Vb script, Onlytoa | Needed Market | Restricted
Complete Firefox, Opera, | C#, jscript limited able Modifiable
IE C++, degree
delphi
Watir P. Rogers, Linux, Chrome, Ruby Limited Partial Open Yes,
P. Bret Windows Firefox, Opera, source | modifiable
IE, Netscape,
Safari
Soap Ul SmartBear Windows Chrome, Java Yes, Partial Open Yes,
Firefox, IE extendibl source | modifiable
e
Load HP Windows, Mac, | Any Browser C, Vb, Up to Partial, however | Comm | Limited
Runner Linux Vbscript, only scripts can be ercial
C#, certain convoluted and
Javascript extent challenging to
read
Silk Test Microfocus | Windows Cross Browser | VB.Net Up to Partial Comm | Supports
certain ercial but limited
extent
Appvance Appvance Cross platforms | Cross Browser Yes, Partial Comm | Modifiable
1Q Java Script extendibl ercial
e
Telerik Telerik Windows All Browsers VB.Net- Not much | Required Comm | Limited
Test Vista and C# extendibl ercial
Studio Higher e
Soap Ul SmartBear Windows Chrome, Yes, Partial Open Yes,
Firefox, IE Java extendibl source | modifiable
e
Rational IBM Windows, Chrome, Java, Up to | Required Comm | Limited
Functional Linux Firefox, IE VB.net only ercial
Tester certain
extent
Apache- Apache Cross platforms | No support for | Groo Yes, Not Open Yes,
Jmeter cross  browser | vy, extendibl . source | modifiable
testing Java e requ"ed'
Silk Test Microfocus | Windows Cross Browser Up to | Partial Comm | Supports
VB.net certain ercial but limited
extent
Ranorex Ranorex Windows Chrome, Vb  script | Not Partial Comm | Limited
Studio GmbH Firefox, Opera, | but supports | much ercial
IE, Netscape, | .net, C++, extendibl
Safari C#, python | e
UFT HP Windows Chrome, Vb script Up to | Not required. Comm | Limited
Firefox, IE (supports only Recommended ercial
java,.net, certain for advanced
Delphi) extent test scripts
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VIl CONCLUSION

Both well-known and obscure automated test tools are widely available on the market.
These tools are available to completely fill in the gaps in the market and offer the
consumer a variety of features. Examining several automated test tools and classifying
their distinctive characteristics is the goal of this study. These tools cater to a variety
of user types by showcasing both unique and common qualities. Unfortunately, many
of the tools' features do not satisfy market demands on their own. Selenium is a
popular choice among users in the market. This is primarily done to offer various
selenium solutions for various applications. With its solutions, it offers automation for
numerous projects serving various objectives. Because of this, it is impossible to
discuss the merits of a single automated test tool. Numerous projects have a wide
range of infrastructure issues that result from dynamics. In light of these issues and
infrastructural conditions, several tools that provide various answers can be discussed.
These tools are categorized and evaluated in this work based on their benefits and
solutions..
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