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ABSTRACT

Web application performance significantly impacts digital services in sectors
*Corresponding Author like e-commerce, education, and healthcare, where poor response time (>100
Article History: ms) can reduce user satisfaction by up to 20% and cause revenue losses. Despite
Submitted: 31-05-2025 numerous studies on PHP frameworks, comprehensive comparisons integrating
Accepted: 09-06-2025 optimization techniques remain limited. This research empirically evaluates the
Published: 24-06-2025 performance of Laravel, Codelgniter, and Symfony, focusing on response time,
Keywords: throughput, and error rate before and after applying optimization techniques.
Laravel; Codelgniter; Symfony; Load and stress testing was conducted using Apache JMeter, Xdebug, and New
Comparison; Performance; Relic on a student management system with a MySQL database (10,000
Brilliance: Research of records), simulating realistic scenarios from 1 to 100 users, mimicking e-
Artificial Intelligence is licensed ~commerce or educational platforms. Optimization techniques included caching
under a Creative Commons (e.g., route caching in Laravel, query caching in Codelgniter), database
Attribution-NonCommercial 4.0 optimization (indexing, eager loading), and code refactoring. Results revealed
International (CC BY-NC 4.0). Codelgniter achieved the lowest response time (16.49 ms, 41.4% reduction) and

highest throughput, ideal for lightweight applications like news portals. Laravel
showed the greatest improvement under high load (35.1% reduction, from
118.34 ms to 76.80 ms), suitable for e-commerce platforms. Symfony
demonstrated stable performance (20.0%-25.0% reduction), fitting enterprise
applications with complex APIs. This study provides practical guidance for
developers in selecting PHP frameworks based on project requirements and
offers optimization recommendations to enhance web application efficiency and
scalability.

INTRODUCTION

Web application development is a key pillar of digital services in sectors such as e-commerce, education, and
healthcare, where web application performance determines user experience and operational success(Sadu et al., 2023).
Metrics such as response time, throughput, and error rates are critical indicators, as response times above 100 ms can
decrease user satisfaction by up to 20%, even causing revenue loss in e-commerce applications(Saputra et al., 2025).
Sudden traffic spikes often worsen throughput and trigger system failures. Therefore, the development of fast, reliable,
and scalable web applications is a top priority for developers(Matea, 2022; F. P. E. Putra et al., 2024).

PHP frameworks, as a popular web development technology, offer solutions to these performance challenges.
Laravel, Codelgniter, and Symfony, three popular frameworks, have different characteristics. Laravel, with its Eloquent
ORM and elegant syntax, makes it easier to develop complex applications, but has a larger processing overhead.
Codelgniter, with its minimalist approach and small memory footprint, excels in response time and throughput for
simple applications such as news portals. Symfony, with its modular architecture and dependency injection, is ideal for
enterprise applications that require scalability, such as APl-based systems(Nasution et al., 2023; Perdana et al., 2024;
Siahaan & Wijaya, 2024).

Previous research has examined the performance of PHP frameworks, but with limitations. Ahmed et al. found
that Codelgniter is faster for lightweight applications, but less flexible for complex projects than Laravel(Ahmed,
Gurama, et al., 2024). Gajewski and Dzienkowski showed that Symfony is more flexible for enterprise applications, but
Laravel is faster to implement on simple CRUD applications(Gajewski & Dzienkowski, 2024). Putra et al. highlighted
the advantages of Codelgniter in memory usage and Laravel in response time, but did not test Symfony(F. P. E. Putra et
al., 2025). Niarman and Candri conducted load and stress testing on PHP frameworks, showing Codelgniter's higher
throughput at low load, but did not integrate optimization techniques such as caching(Niarman & Candri, 2023).
Sismadi et al. emphasized the importance of frameworks for online applications, but did not comprehensively compare
performance(Sismadi et al., 2022). The lack of studies testing Laravel, Codelgniter, and Symfony with optimization
techniques in realistic load scenarios makes it difficult for developers to choose the optimal framework.

This research aims to address this gap by empirically comparing the performance of Laravel, Codelgniter, and
Symfony, focusing on response time, throughput, and error rate before and after optimization(KHADRAOUA et al.,
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2022). The optimization techniques tested include caching, such as route caching in Laravel, query caching in
Codelgniter, database optimization (indexing, eager loading), and code refactoring for efficiency. This approach has
proven to be effective, with up to 30% performance improvement through database optimization and framework
security features. Testing was conducted on a MySQL-based student management application (10,000 records) using
Apache JMeter to simulate loads from 1 to 100 users, with code profiling via Xdebug and system monitoring via New
Relic. This research is expected to provide practical guidance for developers in choosing a PHP framework according to
project needs, while emphasizing the importance of performance optimization to meet the demands of modern
users(Brink et al., 2022; Vargas, 2023; Zulfikri et al., 2023).

LITERATURE REVIEW

This section outlines the theory and previous research that supports the performance analysis of PHP
frameworks, specifically Laravel, Codelgniter, and Symfony, as well as relevant performance optimization
techniques(Melyanto et al., 2023). This literature review provides a theoretical foundation for the research methods, by
referring to current scientific references.

There have been many studies on the performance of PHP frameworks. According to Ahmed et al., Laravel
excels in development productivity thanks to the Eloquent ORM and middleware, but has a larger processing overhead
compared to lightweight frameworks like Codelgniter(Ahmed, Bello, et al., 2024). Codelgniter, as explained by
Firmansyah and Sudarmilah, is designed for applications with a low memory footprint and high performance, making it
ideal for small to medium-sized applications such as news portals or local management systems(Firmansyah &
Sudarmilah, 2025). Meanwhile, Ewa Wieleba and Bartlomiej Wieleba highlight that Symfony, with its modularity and
dependency injection support, is suitable for API-based enterprise applications or large-scale systems, although its
initial configuration is more complex(Wieleba & Wieleba, 2023).

Performance optimization techniques are a major focus in web application development. Kansha showed that
caching, such as route caching in Laravel and query caching in Codelgniter, can reduce response time up to 35% in web
applications(Kansha, 2023). Research by Wegrzecki K and Dzienkowski M revealed that database optimizations, such
as indexing and eager loading, improve PHP application performance by up to 30%, especially in frameworks with
intensive database operations(Wegrzecki & Dzienkowski, 2022). In addition, Pawelec K and Kopniak P emphasized
that refactoring code to reduce redundancy can improve the efficiency of PHP frameworks, especially in high load
testing scenarios(Pawelec & Kopniak, 2022).

Evaluation metrics such as response time, throughput, and error rate are standard in performance analysis.
Sismadi et al. define response time as the main indicator of application speed, while throughput reflects the system's
ability to handle concurrent requests, especially in e-commerce or educational applications(Sismadi et al., 2022).
Niarman and Candri added that error rate is critical in evaluating framework stability under extreme loads. This
research adopts such metrics to compare Laravel, Codelgniter, and Symfony, taking into account the finding that
lightweight frameworks such as Codelgniter tend to excel in throughput at low loads(Niarman & Candri, 2023).

Although many studies address the performance of PHP frameworks, there is a gap in comparative analysis that
integrates optimization techniques such as caching, query optimization, and code refactoring together(Barzilai & Gafni,
2023). Previous studies, such as those by Ahmed et al. and Gajewski and Dzienkowski, focus on inter-framework
comparisons without thoroughly evaluating the impact of optimization(Ahmed, Bello, et al.,, 2024; Gajewski &
Dzienkowski, 2024). This research aims to fill that gap by evaluating the performance of Laravel, Codelgniter, and
Symfony before and after optimization, in realistic load testing scenarios using tools such as Apache JMeter and
Xdebug(Suchanowski & Plechawska-Wadjcik, 2023).

METHOD
In this methodology section, we describe the systematic steps we used to analyze performance optimization in
PHP frameworks including Laravel, Codelgniter and Symfony. The goal is to ensure that the tests are consistent,
measurable, and replicable, so that the results are reliable and relevant for PHP framework performance analysis. We
designed this methodology to evaluate the performance of Laravel, Codelgniter, and Symfony in realistic test scenarios,
considering factors such as user load, optimization, and system stability(Fauziah et al., 2022; Tadas & Lokulwar, 2024).

Framework Selection Criteria

We chose Laravel, Codelgniter, and Symfony based on their popularity, documentation quality, performance
features, and scalability. These three frameworks represent different approaches, namely Laravel for complex
applications, Codelgniter for lightweight applications, and Symfony for enterprise applications. The performance
metrics used include average response time, throughput, and error rate, as per performance evaluation standards(Fitria
& Chotijah, 2024; Suchanowski & ..., 2023).

Testing Setup
We conducted the tests on a server with hardware and software specifications designed to reflect a standard
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production environment. Details of the test setup are presented in Table 1.
Table 1. Test Setup

Category Specification Testing Tools
Hardware Intel Xeon E5-2620 v4 (8 core, 2.1 -
GHz), RAM 32 GB, SSD 1 TB
Software Ubuntu 22.04 LTS, PHP 8.1, -
Nginx 1.18, MySQL 8.0
Testing Tools - Apache Jmeter 5.5 (load/stress testing), Xdebug 3.1

(profiling), New Relic APM (real-time monitoring),
Blackfire (code performance analysis)

Testing Procedure
The testing flow is depicted in Figure 1 below.

Framework Selection
Initial Setup

— L

Preliminary Testing

| —

Optimization

TR

Retesting

L |

1

Data Analysis

Figure 1. Framework Testing Flow

We created a test procedure to evaluate the framework's performance under normal and extreme conditions, and
measure the impact of optimization techniques. The testing steps are as follows:

1. Application Development
We built a simple web application of student management system for each framework with CRUD (create, read,
update, delete) functions. This application uses MySQL database with 10,000 records to simulate realistic data.

2. Initial Configuration
In this initial configuration, we set up the application without any optimizations for initial testing, and made sure
the server and database configurations were consistent across all frameworks(Ardila, 2022; Makarim et al., 2024;
Tsamiroh, n.d.).

3. Initial load testing
In this test, we conducted load testing with three scenarios, first, 1 user/1 iteration (low load), then second, 10
users/10 iterations (medium load), and the third 10 users/100 iterations (high load). in this initial test, we used
Apache JMeter software which is used to simulate user requests.

4. Stress testing
In this test, we applied a heavy or extreme load of 100 users/1000 iterations to test the performance limits of the
framework, recording the maximum response time and error rate.

5. Optimization
At this stage, we apply various optimization techniques, these include:
e Caching: Route caching (Laravel), view caching (Laravel, Symfony), query caching (Codelgniter,

Symfony).

e Database Optimization: Indexing on database tables, eager loading (Laravel), and query optimization
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(Symfony, Codelgniter).
e Code Refactoring: Reducing code redundancy and optimizing application logic.
6. Retesting
We repeated the load and stress tests after optimization to measure the change in performance.
7. Data Analysis
We collected data using JMeter for response time and throughput, Xdebug for profiling, and New Relic for
stability. Each test was run three times, and the average was calculated for accuracy(Amin, 2025; Hasirun &
Riyanto, 2024; Pusvita & Mahmudah, 2024; Putri et al., 2024).

RESULT
This section of the results and discussion will present the results of the performance testing as well as an in-depth
analysis of the implications of those results. The testing focused on four key metrics, namely average response time,
throughput, error rate, and optimization effectiveness. The goal was to compare the performance of Laravel,
Codelgniter, and Symfony, identify the superior framework for each metric, and provide practical insights for
developers. We separate the results by test metric for clarity, followed by a discussion of factors that affect performance
and recommendations for framework usage(A. Putra, 2023).

Average Response Time
The average response time was measured for three load testing scenarios, as shown in Table 2.
Table 2. Average Response Time (ms) Scenario

Scenario Laravel Codelgniter Symfony
Test 1:1 45.12 16.49 38.80
Test 10:10 463.50 123.60 206.00
Test 2:1000 88.58 13.58 51.50

Codelgniter showed the lowest response time in all scenarios (16.49 ms in Test 1:1, 13.58 ms in Test 2:1000),
making it the top framework for speed. Symfony had an intermediate performance (38.80 ms in Test 1:1), while Laravel
was the slowest (463.50 ms in Test 10:10). Codelgniter's lightweight design minimizes overhead, while Laravels
advanced features like Eloquent ORM improve response time.

Throughtput
Throughput in this test is measured in requests per second (rps), as shown in Table 3.
Table 3. Throughtput (rps)

Scenario Laravel Codelgniter Symfony
Test 1:1 20.58 54.65 29.10
Test 10:10 22.35 78.83 41.20
Test 2:1000 8.47 10.69 15.45

Codelgniter again excelled with the highest throughput (78.83 rps in Test 10:10), followed by Symfony (41.20
rps) and Laravel (22.35 rps). Codelgniter's efficiency in handling concurrency makes it ideal for high-traffic
applications. Symfony offers balance, while Laravel is more suitable for applications with complex logic.

Error Rate

In the tests conducted, all three frameworks showed an error rate of 0.000% in all scenarios, indicating that all
three frameworks have high reliability. All three frameworks are very stable, but Laravel and Symfony have more
advanced error handling features for example, middleware in Laravel, exception handling in Symfony, making them
superior for mission critical applications.

Optimization Effectiveness

This section analyzes the impact of optimization techniques such as caching, database optimization, and code
refactoring on the average response time for Laravel, Codelgniter, and Symfony. The test results are presented in Figure
1, which compares the response time in two scenarios, testing with 1 user/1 iteration (low load) and 10 users/10
iterations (medium load). The graph uses colored bars for each framework, blue for Laravel, red for Codelgniter, and
green for Symfony. Bars with line color pattern show the response time before optimization, while bars with full color
show after optimization. The number above each bar allows the reader to see the response time value directly, while the
percentage reduction is explained to highlight the effectiveness of the optimization. This graph helps developers
understand which frameworks are the most responsive and how optimizations improve performance in real contexts,
such as e-commerce applications or news portals(NUR, 2024; Radomski, 2022; Triatmaja, 2024; Yagual et al., 2023).
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Figure 2. Comparison of response time before and after optimization

Test Scenario

The graph shows that the optimizations significantly reduced the response time for all frameworks. Codelgniter
recorded the largest decrease in the 1-user scenario (from 28.13 ms to 16.49 ms, -41.4%), thanks to its query caching
and lightweight design with minimal overhead. This makes it ideal for lightweight applications such as news portals or
local systems. Laravel showed the most improvement in the 10-user scenario (from 118.34 ms to 76.80 ms, -35.1%),
supported by eager loading and route caching, making it a strong choice for high-load e-commerce applications.
Symfony has a stable reduction (20.0% at 1 user, from 48.50 ms to 38.80 ms, 25.0% at 10 users, from 58.20 ms to 43.65
ms), with HTTP caching and database optimization providing consistent performance for enterprise applications. This
graph underscores the importance of optimization to improve web application speed, with each framework excelling in
different scenarios according to project needs.

DISCUSSION

These results confirm that Codelgniter is the best choice for lightweight applications with high speed
requirements, such as news portals or local apps. Laravel and Symfony are more suitable for complex applications such
as e-commerce platforms or enterprise management systems, thanks to features such as ORM and modularity.
Performance optimization is very important, especially for Laravel, which shows significant improvement after
optimization.

This finding is in line with previous research that noted the superiority of Codelgniter for performance and
Laravel/Symfony for scalability. In the context of e-commerce, Laravel and Symfony excel due to API support and
cloud scalability, while Codelgniter is suitable for applications with simple logic. Limitations of this research include
the focus on MySQL and specific test scenarios. Future research could explore metrics such as memory usage or
performance with other databases.

CONCLUSION

This research shows that optimization techniques such as caching, database optimization, and code refactoring
significantly improve the performance of PHP frameworks. Codelgniter stands out with the lowest response time (16.49
ms at 1 user, 41.4% reduction) and highest throughput, making it an optimal choice for lightweight applications such as
news portals, small enterprise applications, or local management systems. Laravel records the greatest performance
improvement at high loads (35.1% reduction at 10 users, from 118.34 ms to 76.80 ms), supported by eager loading and
route caching, making it suitable for complex applications such as e-commerce platforms or cloud-based services.
Symfony offers stable performance with a response time reduction of 20.0%-25.0% (from 48.50 ms to 38.80 ms at 1
user, and 58.20 ms to 43.65 ms at 10 users), ideal for enterprise applications such as APl systems or large-scale data
management.
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This finding suggests that framework selection should be tailored to the needs of the project, such as the number
of users, application complexity, and server resource availability. Developers are advised to apply optimizations
consistently, especially on heavy frameworks such as Laravel, to overcome overhead and maximize speed. For future
research, performance evaluation with alternative databases (e.g., PostgreSQL or MongoDB) or additional metrics such
as memory usage can provide more insight. This research is expected to help developers make decisions in building fast
and reliable web applications.
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