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Abstract 
 

The increasing demand for efficient data management in modern web applications has highlighted the 
importance of selecting an appropriate database management system based on application requirements and 
workload characteristics. Although MySQL and MongoDB have been widely adopted in web development, limited 
empirical studies have evaluated their performance when integrated with the Laravel framework.  This study 
compared MySQL and MongoDB in terms of installation and configuration requirements, database schema 
design characteristics, CRUD (Create, Read, Update, and Delete) performance, query execution performance, 
and scalability characteristics across varying dataset sizes. An exploratory quantitative experimental research 
design was employed using a Laravel - based prototype web application and identical datasets containing 1,000, 
10,000, 50,000, and 100,000 records. Performance was evaluated by measurin g the execution times of CRUD 
operations and query processing tasks using standardized experimental procedures. The findings revealed that 
MongoDB demonstrated superior average performance in data update (2,592.52 ms) and data deletion (1,043.74 
ms) operations compared with MySQL's 6,107.24 ms and 2,135.98 ms, respectively. Conversely, MySQL achieved 
better average performance in data insertion and data retrieval workloads, recording an average insert time of 
5,560.26 ms and an average read time of 499.46 ms, compared with MongoDB’s 21,817.48 ms and 572.99 ms, 
respectively.  Furthermore, MongoDB demonstrated significant performance advantages in simple, filtered, and 
complex query processing, reducing complex query execution times by 87.91% over MySQL, whereas MySQL 
maintained a 9.95% advantage in analytical aggregation querie s. The results indicate that MySQL offers distinct 
advantages in native Laravel integration, data integrity, and relational data management, whereas MongoDB 
demonstrates strengths in schema flexibility, filtered data retrieval, and modification - heavy workl oads. 
Scalability characteristics were inferred from execution - time trends observed across increasing dataset sizes.  
Overall, neither database management system was universally superior across all application scenarios. The 
findings provide framework - specific empirical evidence to assist software developers and system designers in 
selecting appropriate database technolog y for Laravel - based web applications.  
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INTRODUCTION 

 
The relational database model was first 
introduced by Codd (1970) in his seminal paper, 
*A Relational Model of Data for Large Shared 
Data Banks*. Since then, relational database 
management systems (RDBMS) have become 
the predominant paradigm for data stora ge and 
management across numerous computing 
applications. However, modern computing 
environments have entered an era of 
unprecedented data growth.   The International 

Data Corporation (IDC) Digital Universe study 
reported that the volume of digital data 
worldwide is growing exponentially, 
approximately doubling every two years (Gantz 
& Reinsel, 2012).  
 
Large - scale web platforms continuously 
generate massive volumes of structured, semi -
structured, and unstructured data, creating 
significant challenges in data storage, retrieval, 
scalability, and performance. Consequently, 
database technologies continue to  evolve to 
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address increasingly complex computational 
and architectural requirements.  
 
Database systems have undergone substantial 
developments since their inception in the 1960s. 
Early database models employed hierarchical 
and network - based structures that relied on 
pointer navigation mechanisms before the 
emergence of the relational model.  Subsequent 
advancements introduced object - oriented 
database systems and, more recently, NoSQL 
databases designed to support large - scale 
distributed applications. Today, relational and 
NoSQL databases represent two of the most 
widely adopted data storage p aradigms. While 
relational databases emphasize structured 
schemas, consistency, and transactional 
integrity, NoSQL databases prioritize scalability, 
flexibility, and efficient handling of large 
volumes of semi - structured and unstructured 
data. 
 
MySQL is one of the most widely used open -
source relational database management 
systems developed and maintained by Oracle 
Corporation. It organizes information into 
related tables and utilizes Structured Query 
Language (SQL) to define, manipulate, and 
retrieve data. MySQL employs predefined 
schemas and integrity constraints to ensure 
consistency and minimize data redundancy 
through normalization techniques. 
Relationships among data entities are 
established using keys and reconstructed 
through SQL JOIN oper ations when complex 
queries are performed. These characteristics 
make MySQL particularly suitable for 
applications requiring strong consistency, 
transactional support, and structured data 
management.  
 
Conversely, NoSQL databases provide non -
relational approaches to data storage and 
retrieval that are designed to accommodate the 
scalability requirements of modern distributed 
systems.  Rather than enforcing rigid schemas, 
NoSQL databases offer flexible data models 
that efficiently support evolving application 
requirements and large - scale datasets. Among 
the various NoSQL implementations,  MongoDB 

has gained widespread adoption because of its 
document - oriented architecture, which stores 
data using JSON - like documents  that can 
dynamically accommodate varying structures 
without requiring costly schema modifications. 
This flexibility makes MongoDB particularly 
suitable for web applications that frequently 
process semi - structured data and experience 
rapid changes in system  requirements. Both 
relational and NoSQL databases offer distinct 
architectural advantages depending on 
application requirements. Relational databases 
excel in maintaining data integrity and 
supporting complex transactional operations , 
whereas NoSQL databases provide improved 
horizontal scalability and schema flexibility for 
distributed environments. Consequently, 
selecting appropriate database technology 
requires careful consideration of performance 
characteristics, scalability requir ements, and 
the underlying software architecture of the 
target application.  
 
Although numerous studies have compared 
relational and NoSQL databases, existing 
literature predominantly focuses on standalone 
database performance evaluations. There 
remains a limited body of empirical research 
examining how these database technologies 
behave when integrated within modern web 
development frameworks such as Laravel. The 
use of object - relational mapping (ORM) layers 
and database drivers introduces additional 
computational overhead that may significantly 
influence query execution performance  and 
scalability characteristics, making raw 
database benchmarks insufficient for predicting 
real - world application behavior.  
 
To address this gap, the present study conducts 
a comparative performance evaluation of 
MySQL and MongoDB within a Laravel - based 
web application environment. The study 
benchmarks standardized Create, Read, Update, 
and Delete (CRUD) operations across datase t 
sizes of 1,000, 10,000, 50,000, and 100,000 
records, including simple, filtered, complex, and 
aggregation queries. By examining execution -
time trends across varying dataset sizes, the 
study evaluates the scalability characteristics 



___________________________________________________________________________________________ 
 

 

121  

Technologique | 2026, Vol. 8, No.1 | https://doi.org/10.62718/vmca.tech-gjtdsi.8.1.SC-0626-009 

of both database technologies in practical 
application scenarios. The findings contribute 
framework - specific empirical evidence that 
may assist software engineers and system 
developers in selecting appropriate database 
architectures during the design and 
development of Laravel - driven web systems.  
 
LITERATURE REVIEW 

 
Relational and NoSQL databases have been 
widely studied because of the increasing 
demand for efficient data management in 
modern web applications. Relational Database 
Management Systems (RDBMS), such as 
MySQL, are recognized for their structured 
schema des ign, strong consistency guarantees, 
and support for complex transactional 
operations. Conversely, NoSQL databases such 
as MongoDB provide flexible schema designs, 
horizontal scalability, and efficient handling of 
semi - structured and unstructured data. 
Cons equently, database selection has become 
highly dependent on application requirements, 
workload characteristics, and performance 
demands.  
 
Several studies have demonstrated the 
scalability advantages of MongoDB in modern 
computing environments. Filip and Cegan 
(2020) compared MySQL and MongoDB with 
respect to their performance characteristics 
and reported that MongoDB offers advantages 
in sca lability and schema flexibility, whereas 
MySQL remains suitable for applications 
requiring structured data relationships and 
transactional consistency. Similarly, Moreno et 
al. (2024) found that MongoDB achieved faster 
response times across several experim ental 
scenarios involving dynamic content 
management datasets while providing 
improved flexibility for handling evolving data 
structures. However, their findings also showed 
that MySQL performed better in workloads 
requiring structured data processing and 
relational operations. Likewise, Pandey (2020) 
employed the Yahoo! Cloud Serving Benchmark 
(YCSB) framework to evaluate cloud - based 
implementations of MySQL and MongoDB and 
reported that MongoDB demonstrated favorable 

performance in write - intensive workloads and 
scalability - related operations, whereas MySQL 
exhibited advantages in transactional 
consistency and structured data management. 
These studies collectively suggest that 
MongoDB is well suited for applications 
pri oritizing scalability and schema flexibility, 
whereas MySQL remains advantageous for 
maintaining data consistency and supporting 
complex relational queries.  
 
Studies have likewise emphasized that 
database performance is highly dependent on 
deployment environments and workload 
characteristics. Ljungdahl (2023) evaluated 
MySQL and MongoDB in cloud - based 
infrastructures and concluded that neither 
database technolo gy is universally superior. 
Instead, database selection should be 
determined by factors such as application 
requirements, scalability needs, and 
operational workloads. Similarly, Mendoza -
Tello and Villacís - Ramón (2022) reported that 
database performance varies considerably 
across benchmark workloads and that neither 
MySQL nor MongoDB consistently 
outperformed the other across all experimental 
scenarios. Their findings reinforced the 
importance of selecting database techn ologies 
according to workload requirements rather 
than relying solely on generalized performance 
claims. The findings of these studies 
demonstrated that both database technologies 
exhibit distinct strengths when deployed under 
different computing condition s, particularly 
within scalable cloud environments.  
 
Further studies have highlighted the 
architectural differences between relational 
and NoSQL database technologies. Matallah et 
al. (2021) reported that MongoDB offers greater 
schema flexibility and scalability 
characteristics for applications handling larg e 
volumes of heterogeneous data, whereas 
MySQL demonstrated advantages in 
maintaining relational integrity and supporting 
complex transactional operations. Similarly, 
Győrödi et al. (2022)  found that MongoDB 
performs effectively in managing flexible 
document - oriented data structures while 
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MySQL remains advantageous for applications 
requiring structured data relationships and 
consistency guarantees. These findings further 
support the view that relational and NoSQL 
databases address different application 
requirements rather than serving as di rect 
substitutes for one another.  
 
Beyond standalone database performance 
evaluations, recent research has highlighted 
the importance of assessing database 
technologies within actual software 
development frameworks. Wodyk and 
Skublewska - Paszkowska (2020) investigated 
the performance of relational databases 
integrated with a Laravel - based web 
application and demonstrated that query 
execution time and framework integration 
significantly influence overall system 
performance. Their findings suggest that 
database benchmarking conducted outside 
application frameworks may not accurately 
reflect real - world performance because 
additional overhead is introduced by object -
relational mapping (ORM) layers, database 
drivers, and framework - level abstrac tions.  
 
Collectively, previous studies indicate that 
MySQL provides advantages in ACID - compliant 
transactions, complex relational operations, 
and data integrity, whereas MongoDB excels in 
schema flexibility, horizontal scalability, and 
rapid application developmen t. Although 
substantial literature exists comparing 
relational and NoSQL database technologies, 
most studies focus either on standalone 
database performance or framework - specific 
evaluations limited to relational database 
systems. Furthermore, existing res earch rarely 
examines how MySQL and MongoDB behave 
when subjected to identical workloads within 
Laravel - based web applications across varying 
dataset sizes.  
This study addresses these limitations by 
conducting a comparative performance 
analysis of MySQL and MongoDB integrated 
within the Laravel framework. Specifically, it 
evaluates both database technologies using 
standardized Create, Read, Update, and Delete 
(CRUD) operations and query execution 

benchmarks across multiple dataset sizes. By 
examining framework - level performance 
characteristics, the study contributes empirical 
evidence that may assist software engineers 
and system developers in selecting appropriate 
database architectures for Larave l- driven web 
applications.  
 
Statement of the Problem. This study is an 
exploratory quantitative investigation that aims 
to compare the performance characteristics of 
MySQL and MongoDB when integrated with the 
Laravel framework. Rather than testing formal 
hypotheses, the study employs standardized 
benchmarking  procedures to answer 
descriptive research questions concerning 
database performance, scalability, schema 
flexibility, and suitability for Laravel - based web 
applications. The findings are intended to 
provide empirical evidence that may assist 
software engi neers and system developers in 
selecting an appropriate database technology 
based on specific application requirements.  
 
Specifically, this study seeks to answer the 
following research questions:  
 
1. What are the differences between MySQL and 

MongoDB in terms of:  
1.1 Installation and configuration;  
1.2 Database design and schema structure;  
1.3 Data insertion performance;  
1.4 Data retrieval performance;  
1.5 Data update performance;  
1.6 Data deletion performance; and  
1.7 Query execution time across varying 

dataset sizes?  
 
2. Which database management system 

demonstrates better performance in 
Laravel - based web applications based on 
CRUD operations and query execution 
benchmarks?  

 
3. What are the respective advantages and 

limitations of MySQL and MongoDB in 
Laravel - based web application 
development?  
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4. Based on the experimental results, which 
database technology is more suitable for 
specific application requirements in terms of 
scalability, schema flexibility, and data 
integrity?  

 
METHODS 

 
This study employed an experimental research 
design to compare the performance 
characteristics of MySQL and MongoDB when 
integrated with the Laravel framework. A 
prototype web application was developed using 
Laravel to perform identical database 
operations  on both database management 
systems. The experiment utilized standardized 
benchmarking procedures to evaluate CRUD 
(Create, Read, Update, and Delete) operations 
and query execution performance across 
multiple dataset sizes.  
 
Experimental Environment. Both databases 
were deployed using identical hardware and 
software configurations to ensure consistency 
and fairness during performance evaluation. 
Table 1 presents the specifications of the 
experimental environment.  
 
Table 1 
Hardware and Software Specifications  

 
 
Dataset Preparation. Four datasets (Table 2) 
containing varying numbers of records were 
generated and stored in both MySQL and 
MongoDB to evaluate performance under 
different workloads. The datasets were 
designed with identical attributes to ensure 

comparability between the two database 
systems.  
 
Table 2  
Dataset Size  

 
 
Each record consisted of identical attributes 
represented in both database systems. The 
dataset included the following fields  (Table 3) : 
 
Table 3  
Dataset Attributes  

 
 
In MySQL, the data were stored in relational 
tables using predefined schemas and primary 
key constraints. In MongoDB, the same 
attributes were represented as JSON - like 
documents within a collection. The schema 
design - maintained attribute equivalence across  
both databases to ensure a fair comparison.  
 
Indexing Strategy. To minimize experimental 
bias, equivalent indexing strategies were 
implemented in both database systems  as 
shown in Table 4 . Primary keys were 
automatically indexed in MySQL, whereas 
MongoDB utilized the default ObjectId index. 
Additional indexes were created for frequently 
queried attributes . The same indexed fields 
were utilized when performing filtered and 
complex queries to maintain consistency during 
benchmarking.  
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Table 4  

 
 

Evaluation Criteria. The study employed both 
qualitative and quantitative evaluation criteria  
(Table 5) . 
 
Table 5  
Evaluation Criteria  

 
 
The average execution time for each operation 
was recorded and compared across the four 
dataset sizes (1,000, 10,000, 50,000, and  100,000 
records).   
 
All execution times were measured in 
milliseconds(ms) using Laravel's built - in timing 
and logging mechanisms.  
 
Experimental Procedure. Identical CRUD 
operations were performed for both MySQL and 
MongoDB across all dataset sizes. To improve 
the reliability of the experimental results, each 
database operation was executed thirty (30) 
times for every dataset size.  
 
The arithmetic mean and standard deviation 
were subsequently calculated for each 
operation.  
 
The following procedures were performed:  
1. Data insertion of records into the database.  
2. Data retrieval using predefined queries.  
3. Data updates of existing records.  
4. Data deletion operations.  
5. Execution of filtered queries utilizing indexed 

attributes.  

6. Execution  of complex  queries  
involving multiple filtering conditions.  

7. Execution of aggregation queries supported 
by both database management systems.  

 
The query execution benchmarks consisted of 
the following query types  (Table 6) : 
 
Table 6  
Query Categories  

 
 

Data Collection Procedure. The experimental 
procedures for each dataset were conducted as 
follows:  
 
1. Populate the database with the required 

number of records.  
2. Execute identical CRUD operations for both 

database management systems.  
3. Perform thirty (30) repetitions for every 

operation.  
4. Record the execution time of each trial in 

milliseconds.  
5. Compute the arithmetic mean and standard 

deviation of the recorded measurements.  
6. Repeat the procedure across all dataset 

sizes.  
7. Compare  the collecte d measurements 

between MySQL and MongoDB.  
 
To ensure fairness during benchmarking, all 
experiments were conducted using identical 
datasets, application logic, indexing strategies, 
and hardware configurations.  
 
Data Analysis. The collected data were analyzed 
using descriptive statistical techniques to 
compare the performance of MySQL and 
MongoDB when integrated with the Laravel 
framework. The following statistical measures 
were utilized:  
 
• Mean execution time (milliseconds) to 

determine the average performance of each 
CRUD operation and query type;  
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• Standard deviation to assess the consistency 
and variability of the recorded execution 
times across repeated experimental runs;  

• Percentage differences between MySQL and 
MongoDB  to quantify their relative 
performance across the evaluated metrics; 
and 

• Execution - time trends across increasing 
dataset sizes (1,000, 10,000, 50,000, and 
100,000 records) to evaluate their scalability 
characteristics under varying workloads.  

 
Scalability characteristics were inferred from 
the observed execution - time patterns as the 
number of records increased across the 
experimental datasets. Qualitative findings 
concerning installation and configuration 
complexity and database schema design we re 
analyzed separately from the quantitative 
performance metrics to maintain consistency 
between descriptive and experimental 
evaluations.  
 
The results were presented using tables to 
facilitate the comparison and interpretation of 
the performance metrics across varying 
dataset sizes. The tabular presentations 
provided insight into the execution - time trends, 
scalability characteristics, and ope rational 
behaviors of both MySQL and MongoDB when 
integrated with the Laravel framework.  
 
RESULTS AND DISCUSSION 

 
Installation and Configuration. Table 7 presents 
the installation and configuration requirements 
of MySQL and MongoDB in a Laravel 
environment.  
 
Table 7  
Installation and Configuration Comparison  

 
 
Table 7 presents the installation and 
configuration requirements of MySQL and 
MongoDB within the Laravel framework.  

The findings indicate that MySQL provides a 
simpler installation and configuration process 
because it is natively supported by Laravel. 
Consequently, no additional packages are 
required for its integration, resulting in lower 
configuration complexity and s horter 
implementation time. In contrast, MongoDB 
requires the installation of additional drivers 
and Laravel packages to establish compatibility 
with the framework, thereby increasing 
configuration complexity and setup 
requirements.  
 
It should be noted that the setup times 
presented in Table 7 are approximate 
observations obtained during the experimental 
implementation process rather than formal 
performance measurements. Therefore, these 
values are intended to describe the relative 
implementation complexity of both database 
management systems rather than establish 
statistically significant performance 
differences.  
 
These findings suggest that MySQL offers 
advantages for developers seeking rapid 
deployment of relational database applications 
within Laravel. Conversely, MongoDB provides 
greater flexibility for applications requiring 
document - oriented data management bu t 
necessitates additional configuration 
procedures during implementation.  
 
Database Schema Design. Table 8 presents the 
database schema design characteristics of 
MySQL and MongoDB. The results highlight the 
fundamental architectural differences between 
relational and NoSQL database systems. MySQL 
employs a fixed schema structure wherein 
tables, columns,  and relationships must be 
explicitly defined before data insertion.  
 
Table 8  
Database Design Comparison  
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This approach promotes data consistency, 
referential integrity, and structured data 
management through relational constraints and 
normalization techniques. Consequently, 
MySQL is particularly suitable for applications 
requiring  transactional consistency and well -
defined relationships among data entities.  
 
Conversely, MongoDB utilizes a flexible schema 
design that permits documents within the same 
collection to contain varying structures. This 
flexibility  facilitates  rapid  schema  modifications  
without  requiring  extensive  database  
migrations, makin g MongoDB advantageous for 
applications that proce s s dynamic, semi -
structured, or evolving datasets.  Although 
MongoDB offers greater schem e flexibility and 
scalability characteristics, MySQ L  provides 
stronger support for relational operation and 
data integrity requirements. Therefore, th e 
suitability of each database technology 
ultimatel y depends upon the structural and 
function requirements of the target application.  
 
CRUD Performance. Tables 9 to 13 present the 
CRUD performance evaluation results of MySQL 
and MongoDB using dataset sizes ranging from 
1,000 to 100,000 records. The reported values 
represent the mean execution times obtained 
from repeated experimental runs conducted 
under i dentical testing conditions. The 
statistical measures, including standard 
deviation, variance, and 95% confidence 
intervals, were used to assess the consistency 
and reliability of the recorded execution times.  
 
Table 9  
CRUD Performance Statistics (1,000 Records)  

 
 
 
 

Table 10 
CRUD Performance Statistics (10,000 Records)  

 
 
Table 11 
CRUD Performance Statistics – 50000 records  

 
 
Table 12 
CRUD  Performance  Statistics  -  100000 records  

 
 
Table 13 
Overall CRUD Performance Comparison Between MySQL 
and MongoDB Across Dataset Sizes  
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The experimental results indicate that database 
performance varied depending on the type of 
CRUD operation and dataset size. For datasets 
containing 1,000 records, MongoDB achieved 
faster execution times for update and delete 
operations, while MySQL demons trated better 
performance in insert and read operations. 
Specifically, MySQL recorded lower execution 
times for insert (163.70  ms) and read (12.77  ms), 
whereas MongoDB performed better in update 
(84.38  ms) and delete (29.79  ms) operations.  
 
At 10,000 records, similar performance trends 
were observed. MySQL maintained better 
performance in insert and read operations, 
achieving execution times of 1,460.09  ms and 
126.68ms, respectively. Meanwhile, MongoDB 
demonstrated faster update and delete 
operations, recording 784.51  ms and 281.09  ms, 
respectively. These results indicate that the 
performance advantage of each database 
system depends on the specific workload being 
executed.  
 
As the dataset size increased to 50,000 records, 
both database systems experienced increased 
execution times across all CRUD operations. 
MySQL continued to outperform MongoDB in 
insert operations, while MongoDB maintained 
advantages in update and delete op erations. For 
read operations, MySQL recorded a lower 
execution time of 654.47  ms compared with 
MongoDB's 730.78ms, indicating better retrieval 
performance under this workload size.  
 
At 100,000 records, the performance differences 
became more evident. MySQL achieved faster 
insert and read operations, with execution 
times of 13,301.85  ms and 1,203.93  ms, 
respectively. In contrast, MongoDB 
demonstrated better performance in update 
and delete operations, recording 5,941.05  ms 
and 2,347.42  ms compared with MySQL's 
14,963.75 ms and 5,221.48  ms.  These results 
suggest that MongoDB handled large - scale 
modification operations more efficiently, while 
MySQL remained competitive in data insertion 
and retrieval tasks.  
 

The variations observed in execution times 
demonstrate that scalability is influenced by 
database architecture, storage mechanisms, 
indexing strategies, query optimization, and 
transaction processing approaches. MySQL 
relies on a relational model with ACID -
compliant transaction management and 
structured schemas, which provide strong data 
consistency and integrity but may introduce 
additional processing overhead during complex 
modification operations. On the other hand, 
MongoDB's document - oriented architectu re 
provides flexibility in handling unstructured or 
semi - structured data and may reduce overhead 
during update and delete operations.  
 
Table 13 summarizes   the overall CRUD 
performance comparison between MySQL and 
MongoDB across all evaluated dataset sizes. 
The results show that MySQL achieved a lower 
average execution time for insert operations, 
recording 5,560.26  ms compared with 
MongoDB's 21,817.48  ms. This indicates that 
MySQL provided better performance for the 
tested insertion workload. For read operations, 
MySQL also demonstrated slightly better 
average performance, with an execution time of 
499.46  ms  compared with MongoDB's 572.99  
ms. Conversely, MongoDB demonstrated 
superior average  performance  for update 
and delete operations. MongoDB recorded 
average execution times of 2,592.52  ms for 
update operations and 1,043.74  ms for delete 
operations, which were lower than MySQL's 
6,107.24 ms and 2,135.98  ms , respectively. Based 
on the percentage comparison, MongoDB was 
approximately 57.54% faster in update 
operations and 51.14% faster in delete 
operations, while MySQL was approximately 
292.37% faster in insert operations and 14.72% 
faster in read operations.  
 
The execution - time trends across increasing 
dataset sizes indicate that both database 
management systems experienced 
performance degradation as the workload 
increased. However, the degree of performance 
degradation differed depending on the type of 
operati on. MongoDB showed better scalability 
for update and delete operations, whereas 
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MySQL maintained advantages in insertion and 
retrieval workloads. These findings emphasize 
that database selection should be based on 
application requirements and workload 
characteristics rather than relying solely on 
overall execution time.  
 
The calculated standard deviations and 
confidence intervals further indicate that the 
experimental measurements were generally 
consistent across repeated runs. Although 
some operations exhibited higher variability at 
larger dataset sizes, particularly writ e 
operations, the observed trends remained 
consistent and support the reliability of the 
performance comparison.  
 
Overall, the findings demonstrate that MySQL 
and MongoDB each provide advantages under 
different workload conditions. MySQL is more 
suitable for applications requiring efficient data 
insertion, structured relational data 
management, and consistent query 
performance. Meanwhile, MongoDB is 
advantageous for applications involving 
frequent data modification operations and 
flexible document - based data structures, 
particularly when handling larger datasets.  
 
Query Performance. Tables 14 to 18 present the 
query performance evaluation of MySQL and 
MongoDB using simple, filtered, complex, and 
aggregation queries across dataset sizes 
ranging from 1,000 to 100,000 records. The 
reported execution times represent the average 
results ob tained from repeated query 
executions under identical testing conditions. 
The statistical measurements, including 
standard deviation, variance, and 95% 
confidence intervals, were used to evaluate the 
consistency and reliability of the recorded 
performance values.  
 
The results indicate that query performance 
varies depending on the database system and 
the type of workload being executed. For simple 
queries, MongoDB generally achieved better 
performance compared with MySQL. Although 
MySQL demonstrated competitive exec ution 
times at smaller dataset sizes, MongoDB 

provided lower average execution time across 
the evaluated datasets, with an overall mean of 
396.65 ms compared with MySQL's 525.98 ms.  
 
Table 14 
Query Performance Statistics (1,000 Records)  

 
 
Table 15 
Query Performance Statistics – 10000 records  

 
 
Table 16 
Query Performance Statistics – 50000 records  

 
 
 
 
 
 
 
 
 
 



___________________________________________________________________________________________ 
 

 

129  

Technologique | 2026, Vol. 8, No.1 | https://doi.org/10.62718/vmca.tech-gjtdsi.8.1.SC-0626-009 

Table 17 
Query Performance Statistics – 100000 records  

 
 
Table 18 
Overall Query Performance Comparison Between MySQL 
and MongoDB Across Dataset Sizes  

 
 
For filtered queries, MongoDB consistently 
demonstrated superior performance across 
increasing dataset sizes. The average execution 
time of MongoDB was 157.22 ms, while MySQL 
recorded 528.24 ms.  This difference indicates 
that MongoDB's document - oriented storage 
model and indexing mechanisms are effective 
for retrieving records based on specific filtering 
conditions, particularly when handling larger 
datasets.  
 
Complex query performance also favored 
MongoDB. Across the evaluated dataset sizes, 
MongoDB achieved an average execution time 
of 165.73 ms compared with MySQL's 1,370.32 
ms.  The substantial difference suggests that 
MongoDB was more efficient for multi -
condition filtering and sorting operations within 
the tested workload. These results demonstrate 
the advantage of MongoDB when processing 
flexible query patterns involving large  volumes 
of document - based data.  
 
Aggregation query performance showed a 
different trend. MySQL achieved better overall 
performance, recording an average execution 
time of 899.97  ms compared with MongoDB's 
989.52 ms. This indicates that MySQL's 

relational query optimization mechanisms 
remained competitive for structured 
aggregation workloads involving grouped and 
summarized data.  
 
Table 18 summarizes the overall query 
performance comparison between MySQL and 
MongoDB across all dataset sizes. MongoDB 
reduced average execution time for simple 
queries by approximately 24.59%, filtered 
queries by 70.24%, and complex queries by 
87.91% co mpared with MySQL. Conversely, 
MySQL achieved approximately 9.95% better 
performance for aggregation queries. These 
findings demonstrate that query efficiency is 
strongly influenced by workload characteristics 
and the underlying database architecture.  
 
The observed variations in execution times 
across dataset sizes indicate that scalability 
behavior differs between the two database 
management systems. Although larger 
datasets generally resulted in increased 
execution times, certain fluctuations were 
obse rved, particularly in MongoDB query 
execution. These variations may be attributed to 
factors such as caching behavior, query 
optimization strategies, indexing mechanisms, 
memory allocation, and system resource 
utilization during experimental execution.  
 
Overall, the query evaluation results indicate 
that MongoDB provided advantages in simple, 
filtered, and complex query workloads, while 
MySQL maintained competitive performance in 
aggregation operations. These findings suggest 
that MongoDB is suitable for applications 
requiring flexible data retrieval and scalable 
query processing, whereas MySQL remains 
advantageous for structured analytical 
operations requiring optimized relational query 
execution.  
 
Overall Performance Evaluation. Table 19 
summarizes the overall comparison between 
MySQL and MongoDB based on the evaluation 
criteria utilized in this study.  

 
The results indicate that MySQL demonstrated 
advantages in installation, configuration, and 
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data integrity due to its mature relational 
structure, transactional support, and 
compatibility with established database 
management practices. Its integration with the 
Laravel framework provides a straightforward 
development environment, particularly for 
applications requiring structured schemas, 
predefined relationships, and strong 
consistency guarantees.  
 
Table 19 
Summary of Results  

 
 
 
Meanwhile, MongoDB demonstrated favorable 
performance characteristics in scalability, 
flexible schema management, and several 
workload - intensive operations. The CRUD 
evaluation revealed mixed results, where 
MongoDB achieved better performance in 
insert, up date, and delete operations, while 
MySQL provided faster read operations across 
several dataset sizes. These findings indicate 
that CRUD performance is highly dependent on 
the specific operation being performed and the 
underlying database architecture.  
 
For query performance, MongoDB generally 
achieved better results, particularly in filtered 
and complex queries. Its document - oriented 
structure and indexing capabilities contributed 
to efficient processing of queries involving 
flexible document retrieval a nd multiple 
filtering conditions. However, MySQL 
maintained advantages in aggregation queries, 
demonstrating its effectiveness in structured 
data processing and relational operations.  

The scalability evaluation further indicates that 
MongoDB exhibited more favorable 
performance characteristics as dataset sizes 
increased, particularly for write - intensive 
workloads and large - volume data processing. 
Its schema flexibility allows efficient handling of 
dynamic and semi - structured datasets without 
requiring extensive structural modifications.  
 
The findings of this study are consistent with 
previous research. Filip and Cegan (2020) 
reported that MongoDB provides advantages in 
scalability and flexibility, while MySQL remains 
appropriate for applications requiring 
structured relationships and trans actional 
consistency. Similarly, Moreno et al. (2024) 
observed that MongoDB performs effectively in 
dynamic data environments, whereas MySQL 
maintains advantages in structured relational 
workloads. The results of this study further 
support the findings of Ljungdahl (2023), 
emphasizing that database selection should 
depend on application requirements, workload 
characteristics, and scalability considerations 
rather than assuming that one database 
technology is universally superior.  
 
Overall, neither MySQL nor MongoDB can be 
considered universally superior. MySQL 
remains suitable for applications requiring 
strong data integrity, transactional consistency, 
structured relationships, and reliable relational 
processing. Conversely, MongoDB  is more 
appropriate for applications requiring schema 
flexibility, scalability, and efficient processing of 
large - scale and dynamic datasets. Therefore, 
the selection of a database management 
system should be based on the specific 
requirements, workload p atterns, and 
architectural needs of the intended application.  
 
Conclusions. This study compared MySQL and 
MongoDB using the Laravel framework by 
evaluating their installation and configuration 
requirements, CRUD performance, query 
execution performance, scalability 
characteristics, data integrity, and schema 
flexibility. The findi ngs demonstrated that both 
database management systems possess 
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distinct advantages depending on application 
requirements and workload characteristics.  
 
The results showed that MySQL provided 
advantages in installation and configuration due 
to its established compatibility with the Laravel 
framework. It also demonstrated strong data 
integrity, transactional consistency, and 
structured data management capab ilities 
through its relational database architecture. 
These characteristics make MySQL suitable for 
applications requiring well - defined 
relationships, reliable transactions, and 
consistent data processing.  
 
The evaluation of CRUD performance revealed 
that neither database consistently 
outperformed the other across all operations. 
MongoDB achieved better performance in 
insert, update, and delete operations across 
several dataset sizes, indicating advantages fo r 
write - intensive workloads. However, MySQL 
demonstrated better read performance, 
highlighting its effectiveness in structured data 
retrieval scenarios.  
 
For query performance, MongoDB generally 
achieved better results in filtered and complex 
query operations due to its document - oriented 
architecture and flexible data model. However, 
MySQL demonstrated better performance in 
aggregation queries, indicating i ts capability in 
structured data processing and relational 
operations. These findings emphasize that 
query performance is highly dependent on 
workload characteristics, query complexity, 
indexing strategies, and database architecture.  
The scalability evaluation further indicated that 
MongoDB exhibited more favorable 
characteristics when processing increasing 
dataset sizes, particularly for dynamic and 
semi - structured workloads. Its flexible schema 
design enables efficient handling of ev olving 
data structures without requiring extensive 
schema modifications. Meanwhile, MySQL 
remained advantageous for applications 
requiring strong consistency, relational 
integrity, and structured data organization.  
 

Despite these findings, this study has several 
limitations. First, the evaluation was conducted 
using the Laravel framework within a controlled 
experimental environment; therefore, the 
results may vary when applied to different 
frameworks, programming lang uages, 
deployment environments, or hardware 
configurations. Second, the study focused on 
selected performance metrics, including CRUD 
execution time, query execution time, scalability 
characteristics, data integrity, installation, 
configuration, and schema  flexibility. Other 
factors, such as CPU utilization, memory 
consumption, storage requirements, network 
performance, and concurrent transaction 
handling, were not included. Third, the datasets 
were limited to 1,000, 10,000, 50,000, and 100,000 
records, whi ch may not fully represent 
database behavior in extremely large - scale 
enterprise environments. Additionally, factors 
such as caching mechanisms, indexing 
strategies, and system - level optimization may 
have influenced the measured execution times 
despite mai ntaining similar testing conditions.  
 
Based on the findings and limitations of this 
study, database selection should be guided by 
application requirements rather than 
performance results alone. MySQL is 
recommended for applications that prioritize 
transactional consistency, data integrity, 
str uctured relationships, and relational data 
processing. Conversely, MongoDB is 
recommended for applications requiring 
schema flexibility, scalability, and efficient 
processing of dynamic or semi - structured 
datasets.  
 
Future studies may extend this research by 
evaluating larger datasets beyond 100,000 
records, incorporating additional performance 
metrics such as resource utilization and 
concurrency handling, and examining database 
behavior in cloud - based, distributed, a nd high -
availability environments. Further 
investigations may also explore the impact of 
different indexing strategies, optimization 
techniques, and workload patterns to provide a 
more comprehensive understanding of 
relational and NoSQL database performanc e. 
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Overall, this study concludes that neither 
MySQL nor MongoDB can be considered 
universally superior. Instead, each database 
management system provides specific 
advantages that make it suitable for particular 
application scenarios. The appropriate database 
technology should be selected based on the 
nature of the data, system objectives, expected 
workload, scalability requirements, and 
consistency needs of the intended application.  
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