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Abstract

The aim of this article is to present the results of a comparative analysis of the Cypress and Playwright frameworks,
focusing on their efficiency in the end-to-end testing of Angular-based web applications. At the outset, a hypothesis was
formulated that Playwright surpasses Cypress in testing Angular-based applications due to lower memory consumption,
faster execution of end-to-end tests, and better support for tests across multiple browsers. Subsequently, a study was
conducted, which involved implementing defined test scenarios in both tools. The time and memory consumption of each
automated test were measured. Additionally, the ease of use of the tools was evaluated by analysing the length of the code
required for each test and the resulting file size. The experiment fully confirmed the formulated hypothesis.
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Streszczenie

Celem artykutu jest analiza porownawcza frameworkow Cypress i Playwright pod katem ich efektywnos$ci w testach end-
to-end aplikacji webowych wykorzystujacych szkielet Angular. Na poczatku postawiono teze, ze Playwright przewyzsza
Cypress w testowaniu aplikacji wykorzystujacych szkielet Angular, dzigki nizszemu zuzyciu pamigci, szybszemu wyko-
naniu testow end-to-end oraz lepszemu wsparciu dla testow w wielu przegladarkach. Nastgpnie przeprowadzono badanie,
ktore obejmowato implementacj¢ zdefiniowanych scenariuszy testowych w obu narzgdziach. Zmierzono czas oraz zuzy-
cie pamigci podczas wykonywania kazdego automatycznego testu. Dodatkowo oceniono wygode korzystania z narzedzi,
uwzgledniajac dlugos¢ kodu oraz rozmiar poszczegdlnych testow. Przeprowadzony eksperyment w petni potwierdzit po-
stawiong teze.
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1. Introduction two popular E2E test automation tools, Cypress and Play-
wright, focusing on their application in Angular-based
projects. The analysis considers aspects such as support
for different browsers, stability, test execution speed, re-
source consumption, and ease of implementation. The
comparison aims to identify the tool best suited to the
needs of modern web applications.

In order to thoroughly evaluate each tool, this study
puts forward three main hypotheses:

HI1. Playwright consumes less memory during testing
compared to Cypress.

H2. Playwright is faster in executing E2E tests com-
pared to Cypress.

H3. The simpler code structure in Playwright is ex-
pected to facilitate easier maintenance and imple-
mentation of new tests, while also providing greater
stability in multi-browser environments compared
to Cypress.

By examining these hypotheses, the study aims
to highlight the unique strengths and limitations of each
tool, ultimately helping teams select the most suitable so-
lution for their Angular-based projects.

With the increasing complexity of web applications, en-
suring their quality and stability has elevated the role of
test automation in software engineering. The diversity of
devices, browsers, and environments in which users in-
teract with applications forces development teams to em-
ploy advanced testing methods. While traditional ap-
proaches, such as unit testing, remain a valuable compo-
nent of quality assurance, their effectiveness can be lim-
ited, especially in the case of complex applications com-
posed of numerous subsystems and interfaces. In such
scenarios, alternative approaches like end-to-end (E2E)
testing become essential. E2E testing allows for a com-
prehensive system verification from the end-user's per-
spective, enabling realistic simulation of real-world ap-
plication use and identifying potential issues at the inter-
sections of various system components [1].

Applications built using Angular are a particularly
noteworthy case in this context, as Angular is one of the
most popular front-end frameworks. Thanks to its popu-
larity and the modular nature of Angular applications,
teams face specific testing challenges and requirements
that must be addressed when selecting automation tools.
Therefore, this article presents a comparative analysis of
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2. Literature review

This chapter provides a literature review of key topics
relevant to the experimental study. It includes an over-
view of what E2E tests are and their role in quality assur-
ance, a review of insightful comparative analyses of test
automation tools, and a discussion of common challenges
in web application testing. Additionally, it presents best
practices for implementing reliable tests and explores ap-
proaches aimed at optimizing test performance and sta-
bility.

The review begins with a BrowserStack article [2]
that explains what E2E testing is. It is described as simu-
lating complete application flows using realistic user sce-
narios to verify system integration. Furthermore, the arti-
cle presents tools like Selenium and Cypress along with
best practices and challenges. The article [3] demon-
strates the importance of E2E testing by showing that au-
tomating tests validates the entire software stack while
overcoming manual testing drawbacks, significantly re-
ducing time, errors, and costs.

There are several publications offering comparative
analyses of test automation frameworks. One such study
is a conference paper [4] that provides an in-depth com-
parison of four widely used tools: Selenium, Cypress,
Puppeteer, and Playwright, by examining their architec-
tures, strengths, weaknesses, and key features. In another
study [5], the authors conduct a comparative analysis of
both server-side and client-side testing. However, this re-
search focuses solely on time measurements, leaving
room for memory performance evaluation, a gap ad-
dressed in another article [6]. It is important to note that
both analyses primarily target limited component testing.
Additionally, the article [7] not only serves as a solid ex-
ample of comparative analysis but also introduces an in-
novative method for assessing test case complexity based
on non-comment lines of code (NLOC) and file size. Col-
lectively, these studies underscore the need for a compre-
hensive comparative analysis of E2E tests and provide
a solid foundation for establishing the evaluation criteria
required for such research.

One of the key topics explored during the experiment
preparations was the analysis of Angular-based applica-
tions. To gain a deeper understanding of Angular’s spec-
ifications, a comparative review of the official Angular
documentation [8] was undertaken. Developed and main-
tained by Google, this documentation is widely regarded
as an indispensable resource for both novice and experi-
enced developers due to its comprehensive coverage of
modules, components, routing, form handling, and
backend API integration. In addition, the case study
“Web Development Using Angular: a Case Study” [9]
demonstrates the framework’s practical application
in real-world scenarios. The study highlights its effec-
tiveness in supporting both rapid prototyping and large-
scale enterprise projects, despite challenges such
as a steep learning curve and certain backend limitations.
Moreover, the chapter “Angular Adventures: Crafting
Smart User Interfaces” from the book “CodeMosaic”
[10] offers insights into the innovative aspects of Angu-
lar. It showcases how the framework appeals

to developers across all experience levels and under-
scores its significance in modern web development.

Testing web applications is fraught with challenges,
as highlighted in “Web Application Testing: Challenges
and Opportunities” [11]. This study emphasizes the dif-
ficulty of evaluating quality attributes-such as interoper-
ability, reusability, transparency, maintainability, preci-
sion, and performance, that are crucial for application sta-
bility. It also points out that variations in the effective-
ness and resource requirements of testing techniques
complicate the selection of an optimal approach. In an-
other paper, “Web Application Testing: a Systematic Lit-
erature Review,” [12] the research is categorized into
methods addressing the distributed, dynamic, and diverse
nature of web systems. This review examines model-
based testing approaches and fault taxonomies, covering
issues like navigation errors and session management,
to provide an overview of current methods and identify
areas for further investigation.

Following best practices is essential when imple-
menting each E2E test to ensure optimal results. The
book by W. Mwaura [13] offers comprehensive guidance
on the Cypress framework, covering everything from in-
stallation and debugging to developing advanced test
cases. Similarly, the book by K. Pathak [14] not only de-
tails effective techniques for writing robust E2E tests, but
also delves into Playwright’s powerful features. It pre-
sents a variety of tools that enhance the professionalism
and effectiveness of testing, while also introducing ad-
vanced techniques, such as building frameworks using
the Page Object Model (POM), performing API testing,
intercepting HTTP requests, and conducting accessibility
and visual tests. Pathak also examines Al-driven test ex-
ecution and professional tooling that further enhance test
reliability and efficiency.

Another critical consideration is minimizing test exe-
cution time and resource consumption. Augusto [15] pro-
poses reducing E2E test duration and cloud costs by
grouping tests with similar resource requirements and se-
quencing them to avoid redundant deployments, com-
plete with a simple cost model for selecting the most eco-
nomical cloud configuration. In contrast, Fasolino and
Tramontana [16] address test fragility by embedding
lightweight, uniquely identifiable hooks into page tem-
plates, ensuring reliable element selection and signifi-
cantly reducing both failures and maintenance overhead.

This literature review not only highlights the signifi-
cance of the topic discussed in this article but also pro-
vides an essential foundation for designing the most ef-
fective experiment possible. The reviewed articles offer
valuable guidance on selecting appropriate criteria for
comparing web automation tools, as well as best prac-
tices for creating reliable and standards-compliant test
scenarios. Additionally, insights from the literature con-
tributed to improving the quality and reliability of the
conducted experiment.
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3. Presentation of the technologies under study
3.1. Cypress

Cypress [17], created by Cypress.io, a company founded
by Brian Mann in 2015, is a modern testing tool built
to simplify and streamline web application testing. De-
signed with ease of setup and integration in mind, it ena-
bles developers to write and execute tests directly within
the browser, delivering fast, reliable results. Unlike tra-
ditional tools like Selenium, Cypress operates inside the
browser environment, allowing real-time interaction with
the application under test and providing advanced debug-
ging capabilities without requiring additional servers or
complex configurations. Its tight integration with the
browser ensures tests are executed more naturally,
closely mimicking user behaviour.

Cypress primarily supports Chromium-based brows-
ers like Chrome and Edge, with partial support for others
like Firefox and Safari. This focus on specific browsers
makes it exceptionally fast and efficient, but introduces
limitations for teams needing extensive cross-browser
testing. Despite these constraints, Cypress has gained
widespread adoption for its intuitive interface, real-time
test monitoring, and robust support for modern JavaS-
cript frameworks.

3.2. Playwright

Playwright, [18] is a versatile tool that supports a wide
range of browsers, including Chrome, Firefox, and Web-
Kit [19], making it especially flexible for cross-browser
testing. Its architecture enables testing applications in di-
verse environments, both on desktop and mobile plat-
forms, while also allowing the automation of complex
user interactions. Playwright stands out due to its ad-
vanced debugging and error-logging capabilities, which
make it an excellent choice for identifying and resolving
issues in sophisticated web applications.

It was created by a team at Microsoft, including engi-
neers who previously worked on Puppeteer, a similar tool
developed at Google. Building on their expertise, they
designed Playwright to offer broader browser support
and additional functionality. Since its initial release
in 2020, Playwright has gained popularity for its ability
to manage multiple contexts, execute parallelized tasks
efficiently, and provide a comprehensive toolkit for web
automation and testing.

4. Research methodology
4.1. Description of the research stand

To minimize the risk of disruptions, such as server de-
lays, the experiment was conducted locally. The Table 1
presents the parameters of the device used.

Table 1: Research environment parameters

Disc SSD 512 GB
Operating System Windows 10 64-bit
Processor Intel(R) Core(TM) i5-
7300HQ CPU @ 2.50GHz
RAM 8 GB

4.2. Test application

The study was conducted using application named“Web
application for learning fast reading, writing and memo-
rizing”, which was presented by authors in their thesis
[20], which offers a comprehensive user history and al-
lows testing various features of Angular technology. It
was selected for its rich scenario coverage, which enables
the creation and execution of comprehensive end-to-end
test cases and, consequently, a robust comparison of Cy-
press and Playwright. The Figure 1 shows a screenshot of
the main view of the application.
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Figure 1: Main screen of the test application.

The web application designed for improving skills
in fast reading, writing, and memorization is built to cater
to diverse user needs and skill levels. Its interactive fea-
tures are organized into three distinct modules, each con-
taining multiple exercises targeting a specific skill area.
Many of these exercises support result saving, enabling
users to monitor and track their progress over time.

In the fast reading module, users can enhance their
visual span and processing abilities through exercises
like the "Schultz Tables" [21] and reaction-based tasks
such as identifying words and numbers. These exercises
are complemented by performance statistics, providing
users with real-time feedback on their progress.

The typing module develops the user’s proficiency
in touch typing through structured lessons. These lessons
include exercises on specific key groups and full-text typ-
ing tasks, reinforced with gamified elements such
as points and progress tracking. Detailed statistics after
each session-errors, speed, and completion time-allow
for targeted improvement.

The memory training module employs mnemonic
techniques, offering games and exercises like chain asso-
ciations and image-based tasks to aid in memorizing se-
quences. Users can adapt the difficulty level to their pref-
erences, ensuring a personalized learning curve.

Additionally, the application includes robust user ac-
count management features, enabling registration, data
editing, and progress tracking. a dedicated admin panel
allows issue management and communication with users,
ensuring seamless maintenance. Accessibility is a key fo-
cus, with customizable themes and text sizes catering
to users with disabilities. All functionalities are inte-
grated with an intuitive interface, supported by backend
service for data processing and synchronization. This
comprehensive approach ensures that the application
serves as a versatile tool for skill development.
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Additionally, to run the application and prepare the
tests, it was necessary to set up a local database. For this
purpose, the MySQL tool version 8.0 was used. The spec-
ification of the remaining parameters of the application,
including both the frontend and server-side, are presented
in the Table 2.

Table 2: Test application specification

Tool Version

Node.js 16.13.0
npm 8.1.0
Angular 14.0.0
CLI Angular 14.2.0
TypeScript 4.7.2

Java 17

Spring Boot 2.73
Apache Maven 3.5.1

4.3. Evaluation criteria

The expected outcomes of the experiment aimed to as-

sess the efficiency, stability, and usability of the Cypress

and Playwright frameworks in testing Angular applica-
tions. The study focused on these key aspects:

o Ease of implementation: The analysis focused on the
simplicity and efficiency of implementing tests in
both frameworks. To assess code complexity, two
specific metrics were applied: the number of non-
commented lines of code (NLOC) and test file sizes.
The findings showed which tool enabled developers
to implement E2E tests more effectively and with
fewer complications.

o Test execution time: The experiment compared the
speed of both tools in running E2E tests. The results
determined which framework was more efficient
in terms of execution time, a critical factor for pro-
jects where rapid testing cycles were essential.

o Test stability: The stability of test results was as-
sessed by analyzing variations in the outcome distri-
butions across multiple runs. Since false negatives
should be rare in a controlled local environment, sta-
bility was mainly assessed by measuring the disper-
sion of key performance metrics, including execution
time, memory usage and CPU utilization across mul-
tiple runs.

e Cross-browser support: The ability of both tools
to execute tests across various browsers was evalu-
ated. This included their performance in Chrome,
Firefox, and WebKit. The results indicated which tool
was better suited for ensuring compatibility in multi-
browser environments.

e System resource usage: The experiment compared
the consumption of system resources, such as RAM
usage and CPU load, during test execution. The find-
ings identified the tool that performed more effi-
ciently in resource-constrained environments, offer-
ing an advantage for teams operating in limited hard-
ware settings.

4.4. Tests scenarios

The research scenarios were designed to enable a com-

prehensive evaluation of the Cypress and Playwright

frameworks in the context of testing Angular-based web

applications. The key scenarios considered various as-

pects of application performance, such as form handling,

dynamic interactions, backend integration, and multi-

tasking. The tests were also selected to reflect the most

important functionalities of the test application.

Test 1: User registration

The first scenario involved testing user registration and

its validation, including the following steps:

1. Open the registration page.

2. Fill out the form with invalid data and verify that ap-
propriate error messages are displayed.

3. Fill out the form with valid data (username, password,

email).

Verify that now the “Register” button is enabled

Click the "Register" button.

Verify that a success message is displayed.

Enter the verification code and complete the registra-

tion process.

8. Log out and log back in to ensure the registration pro-
cess was successful.

Test 2: Typing course

The next scenario involved testing the typing course. The

test steps included:

Open the application and log into your user account.

Navigate to the typing course module.

Select a difficulty level and a specific lesson.

Start the exercise

For the first four inputs, type the displayed text, en-

tering correct characters.

Pause the game

Check if time counting has stopped

8. Verify that the displayed statistics much expected re-
sults

9. Click button to save the attempt

10. Check if the course progress bar is updated to reflect
the completion of the lesson.

Test 3: Schulz tables

The tests also included the educational game "Schulz Ta-

bles." The test steps included:

1. Open the application and log into your user account.

2. Navigate to the games module and select "Schulz Ta-
bles."

3. Choose medium level of difficulty

4. Verify that game shows expected number of fields for
this level

5. Verify that statistics of gained points and time are vis-

ible

Start the game

7. Click the correct number and verify point has been
added

8. Click the wrong number and verify point has been ab-
ducted

9. Complete the game and check the displayed statistics
(completion time and points)

10. Save results

Nk

bl

ae

o

323



Journal of Computer Sciences Institute

36 (2025) 320-327

Test 4: Number sorting

The objective of this exercise in the application was

to strengthen the user’s memory by presenting numbers

one at a time for memorization, and then requiring the

user to reorder the entire sequence at once. This scenario

tested the stability of the drag-and-drop mechanism. The

test steps included:

1. Open the application and navigate to the games mod-

ule without logging into a user account.

Select the game "Number Sorting."

Select the easiest level of difficulty

Start the game

Verify that all displayed numbers are rendered and

visible correctly.

6. Verify that the drag and drop mechanism functions
correctly by rearranging one of the numbers

7. Complete the game

8. Verify that there are displayed statistics, such as the
number of correctly sorted numbers and the comple-
tion time.

Test 5: Issue management

The final scenario involved issue management by an ad-

ministrator, including the following steps:

1. Open the application and log in as a regular user.

2. Navigate to the issue reporting form.

3. Fill out the form, providing a topic and description of
the issue.

4. Submit the issue and verify the confirmation message

is displayed.

Log in as an administrator.

Navigate to the issue management panel

Open the issue

Verify that details of the issue contains correct data

The adopted research methodology involves thor-

ough and multifaceted testing of the application under

various conditions to ensure reliable and meaningful re-

sults. Each test was executed in a headless mode with the

appropriate browser option enabled. Running tests

in headless mode allows them to be executed without

a graphical user interface, optimizing performance by re-

ducing visual overhead. This approach ensures that tests

can focus purely on backend interactions and overall ap-

plication behaviour without the influence of rendering is-

sues.

Each test scenario was repeated 50 times in each
browser environment, allowing for a robust analysis of
test stability and performance. Repeated execution not
only helps detect potential inconsistencies or anomalies
in test results but also provides a solid dataset for evalu-
ating the reliability and efficiency of the testing tools.
This repetition yielded the following total test execu-
tions:

e 50 runs in Chrome,

e 50 runs in Firefox,

e 50 runs in WebKit,

e 150 runs per scenario for each framework,

e 300 runs per scenario in total for both frameworks,
e 1500 measurement across all scenarios.

Additionally, the ease of implementing test scenarios
was assessed by comparing the amount of code required

whwhh

PR

to write each test. This comparison focused on the num-
ber of lines of code necessary for test implementation,
providing insights into the simplicity and efficiency of
the tools from a development perspective.

5. Research preperation

The implementation process required small modifica-
tions to the application to facilitate resetting test data be-
fore each test execution. This was achieved using the Fly-
way database migration tool [22], which allowed the
management of database schema and data resets
in a structured way. a dedicated endpoint was created
in the application to enable the reset of test data on de-
mand, ensuring consistent and clean test conditions be-
fore every run. This approach was essential for maintain-
ing the integrity of test results and avoiding interference
from leftover data between test executions.

Implementation began with defining robust locator
strategies using the data-test HTML attribute. During
configuration, Playwright provided a wide range of op-
tions, including configurable retry counts for tests that
failed and automatic screenshot capture when errors oc-
cur. This capability makes Playwright highly adaptable
to a variety of project requirements. In addition, Cypress
requires each target browser to be installed on the host
operating system for testing across multiple browsers,
whereas Playwright bundles browser binaries by default,
simplifying setup.

During test development, Playwright provided
a broader set of built in methods that simplified imple-
mentation. For instance, tests involving drag and drop in-
teractions or text input operations required significantly
fewer lines of code. Additionally, the ability to use mul-
tiple browser contexts enabled more effective execution
of issue management scenario, which involved two ac-
tors. In contrast, Cypress often required manual insertion
of wait periods to avoid timing errors, a step that was un-
necessary when using Playwright.

To streamline the test execution process, a dedicated
Python script was developed. Its primary function was
to automate the repetitive execution of tests and system-
atically gather pertinent data. The Python library psutil
[23] was utilized, as it provides methods for monitoring
and collecting detailed information about system pro-
cesses. For each test execution, the following data points
were collected:

e The outcome of the test, including detailed error mes-
sages and causes in the event of failure.

o The elapsed execution time, measured in seconds
from the initiation to the termination of the test pro-
cess.

e The average CPU usage percentage attributed specif-
ically to the test execution process.

e The total memory consumption of the test process,
quantified in megabytes (MB).

The experimental runs were conducted in a con-
trolled environment, free from extraneous software exe-
cution, to mitigate external influences and ensure result
accuracy. The collected data from each test iteration were
saved in CSV format, facilitating subsequent analysis
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through an additional Python script designed explicitly
for data processing. Its role was to remove outliers and
preprocess the data for more straightforward interpreta-
tion and effective graphical presentation.

6. Research results

The collected data was compiled and then processed into
values that allowed for the verification of the hypotheses
posed at the beginning of the study. The presentation and
discussion of the results are structured according to the
previously defined evaluation criteria.

6.1. Ease of implementation

Initially, implementation complexity was assessed by
quantifying NLOC in each test file. As shown in the Ta-
ble 3, Playwright consistently exhibited a smaller NLOC
metric than Cypress across all scenarios. The only devia-
tion occurred in the final test case, where Playwright’s
use of dual browser contexts produced a marginal in-
crease in NLOC, this trade-off nevertheless yielded su-
perior execution speed and reduced resource utilization
in later presented results.

Table 3: Comparison of NLOC per test file

Playwright Cypress
Test 1 33 44
Test 2 50 58
Test 3 48 52
Test 4 45 61
Test 5 43 35

To provide additional clarity, since NLOC alone may
not fully reflect the complexity or conciseness of test im-
plementations, the actual file sizes of the test scripts were
also compared. As shown in Table 4, Playwright test files
were smaller in every scenario except for Test 5. This re-
sult aligns with the earlier NLOC findings and further
supports the observation that Playwright generally allows
for more compact and potentially more maintainable test
implementations.

Table 4: Comparison of test file sizes

Playwright Cypress
Test 1 2.17 kB 2.59 kB
Test 2 3.2 kB 3.4 kB
Test 3 2.98 kB 3.3kB
Test 4 2.97 kB 3.33kB
Test 5 2.56 kB 2.89 kB

6.2. Test execution time

After comparing the code complexity, the focus shifted
to execution times. The Figure 2 presents the average ex-
ecution duration for each test scenario, clearly showing
that Playwright consistently completed tests faster than
Cypress. This performance advantage was observed
across all five scenarios, with Playwright's execution
times significantly lower in each case.

e | 12
ress. [ ——
Test2 Lmoo 35.67

5.00

Test scenarios

10.00 15.00 20.00 25.00 30.00 35.00 40.00

Average time [s]

® Playwright B Cypress
Figure 2: Comparison of Average Times for Test scenarios.
6.3. Test stability

To assess the stability of test execution times, a box plot
was prepared and is presented in the Figure 3. The visu-
alization clearly illustrates that Playwright demonstrated
significantly lower variability between test runs. In con-
trast, Cypress showed a broader distribution of execution
times, indicating less consistent performance and greater
sensitivity to runtime conditions.
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Figure 3: Comparison of tests execution times across multiple itera-
tions.

6.4. Cross-browser support

Expanding the analysis to browser-specific performance,
the next Figures 4-8 presents results of comparing aver-
age execution times across examined browsers for each
test scenario. The results show that Playwright main-
tained consistent performance across all browsers, with
much smaller differences in execution times.
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Figure 4: Average time for each browser for the first test scenario.
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Figure 6: Average time for each browser for the third test scenario.
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Figure 7: Average time for each browser for fourth test scenario.
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Figure 8: Average time for each browser for the fifth test scenario.
6.5. System resource usage

The next stage involved evaluating resource con-
sumption, focusing on metrics such as RAM usage and

CPU load during test execution. The Figure 9 illustrates
CPU usage during test execution, showing that Cypress
consumed less disc space compared to Playwright.
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Figure 9: Comparison of Average CPU consumption for Test Cases.

The Figure 10 depicts RAM consumption during test
execution, revealing that Playwright required much less
memory than Cypress.
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Figure 10: Comparison of Average RAM consumption for Test Cases.
7. Conclusions

In conclusion, the study unequivocally confirmed all hy-
potheses. Playwright demonstrated superiority in several
key aspects, making it a more effective tool for E2E test-
ing in Angular applications. Tests implemented with
Playwright were not only shorter and easier to maintain,
thanks to its built-in features, but also faster and more
stable, as confirmed by the analysis of execution time
distributions.

In multi-browser environments, Playwright once
again proved to be better, showing minimal differences
in results across browsers. Cypress, on the other hand,
exhibited greater discrepancies, indicating its lower ver-
satility in such scenarios.

Additionally, the analysis of system resource con-
sumption revealed that although Playwright exhibited
marginally higher CPU utilization, its markedly lower
RAM footprint across all test scenarios highlights its suit-
ability for memory-constrained environments.

The findings presented throughout the study confirm
the validity of all three research hypotheses. The first hy-
pothesis, concerning Playwright’s memory efficiency,
was supported by consistent evidence of lower RAM
consumption across all tests. The second hypothesis,
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which predicted faster execution times, was also con-
firmed, as Playwright clearly outperformed Cypress
in every scenario. Finally, the third hypothesis, which as-
sumed that Playwright’s simpler code structure would re-
sult in easier implementation and greater cross-browser
stability, was validated by both the NLOC and file size
comparisons, as well as by the consistent results ob-
served across all tested browsers.

Admittedly, the extensive configuration surface and
rich API offered by Playwright may at first seem formi-
dable, however, this very versatility makes it well suited
to a wide spectrum of projects. This comparative analysis
has demonstrated Playwright is the preferred framework
for comprehensive E2E testing of Angular applications.
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