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Abstract:  

Testing constitutes a significant module of software development process aimed at identifying defects 

within the software. It can be performed through both manual and automated methods. Automated 

testing involves utilizing an automation tool to evaluate the software system, and it was introduced to 

minimize the need for manual intervention. This paper discusses a comparative analysis of productivity 

among manual as well as automated testing models. The results indicate that automated testing yields 

superior productivity when compared to manual testing. 
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I. INTRODUCTION 

In the last few years, software testing is gaining popularity and prominence in the software development 

field [1]. It is the methodology to render defect free software system. It provides a helping hand to detect 

errors, gaps or missing requirements in contrast to the actual requirements [2]. Software Testing must 

not be a separate stage in System development but must be an integral part throughout design 

development and maintenance stages [3]. Software Testing is generally employed in conjunction by 

terms confirmation & authentication “Running software in a test environment is known as software 

testing. Controlled environment, in an attempt to provide an answer to the following question: Does the 

software act as described. One of the methods to make system responsible is to thoroughly test the 

system. As software is a part of the system it needs a testing process too [4, 5]. Software testing not only 

makes the software product work well under all circumstances but also makes the product not work well 

under certain circumstances [6]. Various software types have various types of requirement. Aimed at 

instance, software in game is quite distinct as of bank software. Game user's requirement is different 

from bank user [7]. In all these situations when an organization produces or makes an investment in a 

software product it must guarantee that the software product will be acceptable to its end users, [8] its 

target customers, its buyers, as well as other people involved. Software testing is an attempt to make this 

assessment. In software testing, two modes exist namely manual as well as automatic. Manual creation 

of test cases and running them without any support from tools is referred to as manual testing [9]. 

Manual testing of software is done by a person who is sitting in front of a computer methodically 

browsing application screens, experimenting with different usage and input combinations, checking the 

outcome [10] against the predicted behavior and documenting their findings. Automation Testing refers 

to the process of utilizing an automation tool to run test suite. Objective of automation is toward 

minimizing quantity of test cases to be executed manually also not to eradicate manual testing 

completely. Few automation tools are: Winrunner, Loadrunner, JUnit, Silktest [11] etc. In this article 
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suggested a comparison of productivity between automatic and manual testing were explained. Also, the 

productivity like execution, speed, accuracy, initial setup expense, test repeatibility, scalability etc, were 

compared. 

A. Objective 

The primary goal of this study is toward contrast the productivity of automated along with manual 

testing. Further, testing parameters like execution, speed, accuracy, initial setup cost, test repeatability, 

scalability etc, were compared. 

 

II. LITERATURE REVIEW 

In 2021 Halani, K.R et al., 2021 [12] have performed both the types of testing on a website 

"Impressioncart.com" to compare and analyze the performance of both. It was clear that in the majority 

of automation technique cases performed better than manual technique then toward conclude that 

manual testing needs to be eliminated isn’t reasonable. In order to test or verify some software 

application with precise tester need toward perform together methods because both have some merits 

and demerits. Testing is not merely restricted to identify the bug only but is much broader and must be 

implemented in project right from the beginning till retirement. Bezbaruah, A et al., [13] in 2020 explain 

the automation of tests performed manually on HIL test bench setup. Manual execution of tests has the 

drawback of taking longer compared to automated test execution in terms of test bench setup and test 

execution. A HIL manual test bench configuration includes hardware such as PCAN adapter, wiring 

harness, electronic/after-treatment control module (ECM/ACM) as well as various sensors along with 

actuators. Automation is achieved via NI Test Stand employing LUIS Box scripting as the simulator for 

the engine and ECM as well as LUIS specific wiring harness together by the hardware utilized in the 

physical test bench set up. In 2020 Singh, N et al., [14] identify and detail some of the situations which 

may illustrate differences in automated versus manual methods of penetration testing. There are certain 

situations where Finding weaknesses in online applications is better done by hand screening rather by 

automated scripts or vulnerability scanners applications. In certain other situations, the reverse might be 

the case. Automation tools and scripts have been utilized and tested to determine what might go wrong if 

attackers take advantage of such vulnerabilities. Also, some situations have been employed which decide 

if one method is superior to the other for discovering/detecting web application security problems. 

Lastly, the work finishes by giving results in terms of pros-and-cons of both methods, which it realizes 

after doing so. 

A. Research gap 

In the above existing works, the authors found that both automated Vs manual testing gives both 

advantages and disadvantages. They have used different web application scenarios to check the 

comparison of automated along with manual testing. 

The structure of the paper is defined by: Section 1 explains the introduction, section 2 explains literature 

survey, section 3 explains proposed methodology, and section 4 explains result and discussion and 

conclusion part in section 5. 

 

III. METHODOLOGY 

Here the proposed methodology defines a productivity contrast between automated testing and manual 

testing. For it, some of the productivity criteria like execution, speed, precision, initial configuration 
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expense, reusability of test, expandability etc were investigated. Even some of the manual testing 

measurement like execution, speed, accuracy, initial setup cost, test repeatability, scalability etc. 

 
Fig. 1. proposed model. 

 

A. Manual Testing  

Manual testing is a method in which a test engineer physically develops also executes test cases to 

identify defects within software. This approach is considered one among the most rigorous and 

traditional methods of software testing. Manual testing can be a labor-intensive process that requires the 

[18] tester to possess a specific set of qualities, including patience, attentiveness, analytical thinking, 

creativity, open-mindedness, and proficiency. Conducting manual testing repeatedly can prove 

challenging, particularly for large software programs or ones with a lot of data. The proposed workflow 

model for productivity comparison is depicted in Fig. 1. 

Working: Manual testing is somewhat interactive. Analysts and QA engineers must be heavily involved 

in every step of the process, from developing test cases to carrying out the tests themselves. 
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B. Automation Testing  

Automating software testing entails the creation of test scripts utilizing scripting languages like Python, 

JavaScript, or Tcl (Tool Command Language) [19]. This allows for the execution of test cases by 

computers with limited human oversight and involvement. The processes of test additionally, design and 

development can be automated to cut expenses and human labor. Furthermore, automation software is 

capable of inputting test data into the system being evaluated, comparing anticipated outcomes with 

actual outcome, and producing comprehensive test reports. Test automation requires. 

Working: Writing test scripts that automate test execution is known as automated testing. A collection of 

instructions to be followed on target platforms in order to verify a feature or anticipated result is called a 

test script. 

C. Problems in manual testing 

Time consuming also tedious: Because test cases are run via human resources therefore it is incredibly 

sluggish and tiresome. 

Massive investment in human capital: Since test cases have to be run physically so there will be a need 

for more testers in manual testing. 

Less dependable: Manual testing is less dependable since tests will not be executed with accuracy every 

time due to human mistakes. 

Non-programmable: None of the programming is possible to develop complex tests which retrieve 

concealed info. Manual Testing may get tedious and thus error-prone [16]. 

D. Benefits of automation testing 

Fast: It takes less time with manual testing. 

Cost Effective: Test cases are run through the use of automation tool therefore fewer tester are needed in 

automation testing 

Repeatable: Test case (record and replay) can be repeatedly executed using test tools [17]. 

Reusable: Test suits are reusable on varied software version. 

Programmable: Testers are able to write complex tests which reveal underlying information. 

Comprehensive: Testers are able to create test sets of tests that test all features in software application. 

More reliable: Automation tests execute exactly same action every time they are executed. 

Test Coverage: Broader test the application's feature coverage. 

 

IV. RESULT ANALYSIS 

In this section explains the comparison of automated Vs manual testing using charts and tables. The 

automation testing is more reliable without any human needs [20].  

A. Comparison 

A comparison between automated and manual testing has been conducted using a few criteria. 

Consequently, it was discovered that automated testing is very effective. 
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TABLE I 

 PRODUCTIVITY COMPARISON OF AUTOMATED VS MANUAL TESTING 

 

 

Parameters Automated Manual 

Execution speed Fast Slow 

Accuracy Less human error with high 

accuracy 

Human error and can vary. 

Recording of test cases High low 

Test repeatability High Low 

Scalability For large project this is highly 

scalable 

Suited well for fewer projects 

Flexibility Based on script, flexible less Highly flexible 

Programming knowledge Need Non need 

Observation Fully automated Need human observation 

time Speed processing time Less processing time 

ROI Better ROI Less ROI 

Execution Easy parallel execution Hard parallel execution 

Need of skill For scripting and tools need 

knowledge 

Suits fundamental knowledge of 

software 

Long-term cost Effective Over time it become costly 

First setup cost High low 

User experience testing Capability is limited Excellent 

Developers feedbacks Continuous, rapid Manual assessment based, 

slower 

reliability more less 

Tool availability Need Not need 
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Fig. 2. Productivity comparison. 

 

 
Fig. 3. Comparison of time. 

 

Fig. 2 explains the productivity comparison of automated Vs manual test automation. X-axis represents 

Parameters of productivity and y-axis explains productivity % in both testing. Fig. 3 explains time 
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comparison of automated vs manual testing. Automation testing achieved less time taken. Fig. 4 explains 

the automation effort comparison for automatic and manual testing. Automation effort in automatic 

testing gives the high effort outcomes. 

 
Fig 4: Analysis of automation effort 

 

V. CONCLUSION 

Manual testing is often characterized by its time-consuming and labor-intensive nature, necessitating 

significant human resource investment. Automation tools facilitate the recording of test suites, allowing 

for their subsequent replay as needed. Once a test suite is automated, it operates without the need for 

human involvement. Although the initial costs associated with automation testing are generally higher 

than those of manual testing, it is important to recognize that not all test cases can be automated. 

Therefore, it is essential to identify which test cases—whether manual or automated—will yield the 

greatest return on investment. This paper discussed some parameter productivity of both automated vs 

manual testing was analyzed. The automated test machine is the better choice to proceed in software 

testing. In future AI will implement for this comparison analysis using real data software. 
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